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5 NOVEL TETRACYCUNE DERIVATIVES 

Background of the Invention 
The present invention relates to novel tetracycline derivatives, to intermediates 
used in their preparation, to pharmaceutical compositions containing them and to their 
medicinal use. 

10 European Patent Publication 618,190, published October 5, 1994, refers to 9- 

[(substtuted glycyi)amido]-6-(substltuted)-5-hydroxy-6-deoxytetracycllnes, methods for 
their production and methods of using the active agents for the prevention, treatment 
or control of bacterial infections in wamn-blooded animals. 

European Patent Publication 536,515, published April 14, 1993, refers to 7- 
15 substituted-9-(substituted amino)-6-demelhyl-6-deoxytetracyclines, methods for their 
production and methods of using the active agents for the prevention, treatment or 
control of bacterial infections in warm-blooded animals. 

Summarv of the Invention 
The present invention relates to compounds of the formula 



25 




I 

30 wherein X is hydrogen; 

is methyl; 
R^ is a group of the formula 

0 
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wherein n is an integer from zero to four; 
R* is hydrogen or (C,-C8)all(y!; 

PP Is hydrogen; (C,-C,)alkyl optionally substituted with one or more 
substituents, preferably one to three substituents, independently selected from 

5 

methyithio, (C,-Ce)alkoxy, amino, guanldino, amido, carboxamido, 

O 0 0 0 

II 1! II II 

10 (C,.C8)all<yl-O0.. (C,-Ce)all<yl-HN-C., dl(C,^a)alkyl-N-C-, (C,-Ce)alkyl-C^^H-, 

0_ O O O 

11 r ii II II 

(C,.Ce)alkyt-C.N.(C,-Ce)alkyl. (C,-Ce)alkyl-O.C., HC-NH-. and HO-C-; 
1 5 (Ce-C,o)aryl-(CH2)h-, wherein h is an integer from zero to three, wherein the (Cg- 

C,o)aryl moiety of said (Cj-Cio)aryl-(CH2)h group may optionally be substituted with one 
or more substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-Ce)alkyl, (C,-Ce)alkoxy, (C,-Ca)alkyisulfonyl, frihalo(CTC,)aIkyI, 

20 amino, cyano. (C,-Ce}alkylamino, di(C,-Ce)aikyiamlno, amido, carboxamido, 

O 0 0 0 

11 II • 11 II 

(C,-C8)alkyl-O0-, (C,-Ce)alkyl-HN-C-, di(C,.C8)alkyI-N-C-. (C,-C,)alky|.C-NH-. 

25 

O O O O 



(CrCe)alkyl-C-N-(C,-Ce)alkyl, (C,-C,)alkyl-0-C-. HC-I^H-. and HO-C-; 

or (C3-Ca)cyc!oaIkyl-(CH2)j-, wherein j is an Integer from zero to three, wherein 
30 the (C3-Ce)cycioaikyi moeity of seJd (C3-Cg)cycloalkyl-(CH2)j- group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, hydroxy, (C,-Ce)alkyl, (C,-Ce)alkoxy, (C,- 

35 

C8)alkylsulfonyI, trihalo(C,-CB)alkyl, amino, cyano, (C,-C8)aIkylamino, di(C,- 
CQ)alk^amino, amido, cari>oxamido, 

40 O O 0 0 

II 11 II 11 

(C,-C8)alkyl-C-0-. (C,-Ce)aikyl-HN-C-. dl{C,-Ce)alkyl-N-C-. (C,-Ce)alkyl-C-NH., 
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10 



o o o o 

II r- 1! II II 

(C,^e)alkyl-C-N-(C,-C,)alkyI, (C,-Ce)alkyl-0-C-, HC-NH-. and HO-C-; 

R" is halogen; amino; hydroxylamino; (C,-C,2)alkyiamino optionally substltued 
vi^ one or more substltuents, preferably one to three substituents, Independently 
selected from halogen, hydroxy, (C,-Co)alkoxy, (C,-C8)alkylsulfonyl,trihalo(C,-Ce)aIkyl, 
amino, cyano, (C,-Ce)aIkylamlno, di(C,-C,)a!kylamino, amido, carboxamldo, 

O 0 0 0 

II II II II 

(C,-Ce)alkyl-C-0-, {C,.Ca)aIkyl-HN-C-, dl(C,-Ca)alkyl-N-C-. (C,-Ce)aJkyW>NH., 

O^ 0 0 O 

II I 1! II II 

15 (C,-Ce)alkyI-C-N-{C,-Ce)alkyl, (C,-C,)aIkyl-0-C-, HC-NH-, and HO-C-; 

{C3-C,e)cycloaIkyIam!no wherein the (C3-C,B)cycIoaikyl moiety of said (C3- 

C,8)cycloalkyl amino group may optionally be substituted with one or more 

substituents, preferably one to three substituents, independently selected from 

halogen, hydroxy, (C,-Ca)alkoxy, (C,-Ca)alkylsulfonyl, trihalo(C,-Ce)alkyl, amino, cyano, 

(C,-Ce)alkylamlno, dl{C,-CB)alkylamlno, amIdo, carboxamldo, (C,-C,)alkyl, 

O 0 0 0 

II II II II 

25 (C,-C8)aIkyI-C-0-. (C,-Ce)alkyl-HN-C-, di(C,-Ce)alkyl-N-C-, (C,-CB)alkyl-C-NH-, 

O^ 0 0 O 

II II II II 

(C,-Ce)a!kyl-C-N-(C,-C8)alkyl, (C,-Ca)alkyl-0-C-, HC-NH-, and HO-C-; and wherein the 
30 amino moiety of said {C3-C,8)cycloalkylamlno group may optionally be substituted with 
(C,-Ce)alkyl: 

<*KC3-C,B)cycloalkyl-amino optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, 
(C,-Ca)alkoxy, (C,.Ca)alkyIsulfonyl,trihaIo(C,-Ca)alkyI, amino.cyano, (C,^.)alkylamlno. 

35 

di(C,-Ce)alkyiamino, amido, carboxamido, (C,-Cg)alkyl, 

O 0 0 0 

II II II II 

40 (C,^a)alkyl-C.O-, (C,-Ca)alkyl-HN.C-, di(C,.Ca)alkyl-N-C., (C,-Ca)alky|.C-NH-. 



20 
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O 0 0 0 

IIT" II II II 

(C,-Ce)alkyl-C-N-(C,.Ce)alkyf. {C,.C8)alkyl-0-C-, HC-NH-, euid HO-C-; 

{Ca-C,o)aryI-{CH2)„-amino, wherein m is an integer from zero to three, wherein 
5 the (Ce-C,o)aryl moiety of said (Ce-C,o)aryl-(CH2)„,-amino group may optionally be 
substituted with one or more substituents, preferably one to three substituents. 
Independently selected from halogen, hydroxy, (C,-Ce)aikoxy, (C,-Cg)alkylsuifonyl, 
trihalo(C,-Cg)alkyl, amino, cyano, (C,-Ce)alkylamino, di(C,-Cg)alkylamino, amido, 

10 carboxamldo, (C,-Ce)alkyl, 

O 0 0 0 

II II II II 

(C,-Co)alkyl-C-0-. (C,-CB)alkyl-HN-C-, di(C,-Co)alkyl-N-C-, (C,-Ce)alkyl-C-NH-, 

15 

O 0 0 O 

II I II II II 

(C,-Ca)alkyl-C4^-{C,-C8)alkyl, (C,-Ca)aIkyl-0-C.. HC-NH-, and HO-C-: 

di(C,-Ce)alkyl-amIno optionally substituted with one or more substituents, 

20 preferably oneto three substituents, independently selected from halogen, hydroxy, (C,- 

Cg)alkyl, (C,-Co)alkoxy, (C,-Ce)alkylsutfonyl, trlhalo(C,-Cg)alkyl, amino, cyano, (C,- 

Cg)alkylamlno, dI(C,-Ce)alkylamino, amido, carboxamldo, 

25 O O 0 0 

II II II II 

(C,-C8)alkyl-C-0-, (C,-C,)alkyl-HN-C-, di(C,-Ce)alkyl-N-C-, (C,^g)alkyl-C-NH-, 

O 0 0 0 

30 II T" II II II 

(C,-C8)alkyl-C-N-(C,-Cg)alkyl, (C,-Ce)aikyl-0-C-, HC-NH-, and H0-C-; 

(C2-C,o)azacycloalkyl optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 

35 Ce)alkyl, (C,-Ce)alkoxy, (C,-C8)aikylsuifonyl, trihalo(C,-Cg)aIkyl, amino, cyano, 

(C,-Ce)alkytamino, di(C,-Ce)a!kylamino, amido, carboxamldo, 

O 0 0 0 

40 II II II II 

(C,-Cg)alkyl-C-0-, (C,-CB)alkyl-HN-C-, di(C,-Ce)alkyl-N-C-. (C,-CB)alkyl-C-NH-, 
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0 0 0 0 

II II II II 

{C,-Ca)alkyl-C-N-(C,-Ca)alkyl, (C,-Cj)alkyl-0-C-. HC-NH-, and HO-C-; 
6 0 0 



carboxy(C,.Ce)alkylamlno; (C,.Ca)alkyl-0-C-amlno; (C,-Ce)alkyI-0-C-(C,. 
Cg)alkylamino; (C,-Ce)alkoxyamino; (C3-CB)^eloalkoxyamino; 

(Ce-C,o)aryl-(CH2)«-oxyamino, wherein t is an Integer from zero to three, wherein 
10 the (C9-C,o)aryl moiety of said (C8-C,o)aryl-(CH2),-oxyamlno group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
independentiy selected from halogen. (C,-Ce)alkoxy, trihalo(C,-Cs)alkyl, amino, ^ano, 
(C,.C8)alkylamino, hydroxy, (C,^e)alkyl, (C,.Ce)alkylsuIfonyl, dI(C,-Ce)alkylamlno, 
amido, earboxamldo, 

16 O O 0 0 

II i II II 

(C,.C8)aIkyI-C-a, (C,<;e)alkyl-HN-C.. dl{C,-Ce)aIkyl-N-C.. {C,-Ce)alkyI-C^H., 

O 0 0 0 

20 II II I! II 

(C,-Ce)alkyl-C-N-{C,.Ce)alkyl. (C,^e)alkyl-0^., HC-NH-, and HOO; 

or a heterocycle-(CH2)k-amlno group, wherein k Is an integer from zero to three, 
wherein said heterocycle is selected from pynoiyi, furyi, thienyl, oxazotyi, isoxazolyt, 
imidazolyl, thiazolyl, isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, 1 ,3,5-oxadlazolyl, 1,2,4- 

25 oxadiazolyl. 1 ,3,5-thIadiazolyI, 1 ,2,4-thladia2olyl. pyridyl, pyrazinyl, pyrimldinyl, 
pyridazinyl, 1 ,2.4-triaz!nyI. 1 ,2,3-triazlnyl, 1.3,5-triazlnyl, 1 ,2,&-thladlazlnyl, 1,2,5- 
oxathiazinyl, 1 ,2,6-oxathiazinyi, benzoxazoiyi, benzothiazolyl, benzisothiazolyt, 
benzisoxazolyl, benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, 
isobenzofuranyi, chromenyl, isoindolyl. indolyl, Indazoiyi, IsoquinoiyI, quinoiyi, 

30 phthaiazinyi, quinoxalinyl. quinazolinyl, dnnolinyl and benzoxazinyl; 

wherein the heterocycle moiety of said heterocycle-(CH2)„- group may be, where 
possible, substituted with from one to three substituents independentiy selected from 
{C,-Ce)alkyl, halogen, hydroxy, cyano, (C,-Ce)alkoxy. (C,-Ce)alkylsuifonyl, frihaio(C,- 

35 Cg)alkyl, amino. (C,-Ce)aikylamino, di(C,-C8)a!kyiamino, amido, earboxamldo, 

O 0 0 0 

II 11 II II 

(C,-Ce)alkyl-C-Q-, (C,-Cj)alkyI.HN.C.. di(C,.Ce)aIky|.N.C-, (C,-Ce)alky|.C.NH., 
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(C,-Ce)alkyI-C-N-{C,-Ca)€akyl, (C,-Ca)alky|.0-C-. HC-NH-, and HO-C-; 

or euid R' taken together may term a -(CHj).W(CHa)-- ring wherein W is 

6 

selected from -N(C,-C3)alkyI.-CH2-. -NH, O, S, and -NOB; wherein B is selected from 
hydrogen and (C,-C3}alkyi, p is an integer from one to three, and q is an integer from 
one to three; 
10 R' is hydrogen or (C,-Ce)all<yl; 

R» is ^ONHj or ^ONHCHj-NR"R"; 
R* is hydrogen or (C,-C0)a]i(yl; 
R" is (C,-C,)all<yi; 
* is (C,-C8)alltyl; or 

15 -p- 
R" and R" talcen together form a -{CHj),-Y.(CH2), ring wherein Y is -N-(C,. 

CjjalkyI, -CHj-, -NH, oxygen, sulfur or -NOB; wherein B is selected from hydrogen or 
20 (C,-C3)alkyl, r is an integer from one to three, and s is an integer from one to three; 

R'' is hydrogen, (C,-Ca)alkoxy-(C,-Ce)aIkyI, (Ci-Ce)alkyl, (C,-Ca)alkoxy. (C3- 
C8)cydoalkyl, (Cg-Cajcycloalkylmethyl, or {C9-C,o)aryl optionally substituted with one or 
more substituents, preferably one to three substituents, independently selected from 
fluoro, hydroxy, (C,-C8)alkoxy, trihalo{C,-Ce)alkyl, amino, cyano, (C,-Ce)aIkylamino, 
25 di(C,-C,)aikyiamino, amido, carboxamido, 

O 0 0 0 

II II II II 

(C,-Ce)allcyl-C-0-, (C,-Ce)aiky|.HN-C-. di(C,-C8)aIkyl-N-C-, (Ci-CJalkyl-C-NH-, 

30 

0 0 O 

II II II 11 

(C,-C8)alkyl-C-N-(C,-Ce)alkyi, (C,-C,)aikyl^C-, HC-NH-, and HO-C-. 
The moiety 

35 r9 
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as used herein refers to a variable length carbon chain In which each carison atom of 
the chain may optionally be Independently substituted with one or both of the moieties 
and R». 

The present invention also relates to the pharmaceutically acceptable acid 
5 addition salts of compounds of the formula I. The adds which are used to prepare the 
pharmaceutically acceptable acid addition salts of those compounds of formula I that 
are basic in nature are tiiose which fomi non-toxic acid addition salts, e.^. . salts 
containing phannacologically acceptable anions, such as the chloride, bromide, iodide, 
nitrate, sulfate, bisuifate, phosphate, add phosphate, acetate, lactate, citrate, add 

10 citrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccharate, 
benzoate, methanesulfonate, ethanesuifonate, benzenesulfonate, p*toluenesulfonate 
and pamoate re.g. . 1,V-methylene-bis-(2-hydroxy-3- naphthoate)]salts. 

The invention also relates to base addition salts of formula I. The chemical 
bases that may be used as reagents to prepare pharmaceutically acceptable base salts 

15 of those compounds of fomiula I that are acidic in nature are those that form non-toxic 
base salts with such compounds. Such non-toxic base salts include, but are not limited 
to, those derived from such pharmacologically acceptable cations such as alkali metal 
cations (e.g. . potassium and sodium) and alkaline earth metal cations fe.Q, , caldum 
and magnesium), ammonium or water-soluble amine addition saKs such as N- 

20 methylglucamine-(meglumine), and the lower alkanolammonium and other base salts 
of pharmaceutically acceptable organic amines. 

Prefenred compounds of the invention are compounds of the formula i wherein 
R« is -CONHj. 

More prefen-ed compounds of the formula I are those wherein n is zero; R^ is 
25 hydrogen; and R^ is hydrogen. 
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Most preferred compounds of the formula i are those wherein is halogen, 
amino, hydroxylamino, (C)*C,2)alkylamIno optionally substitued viifh one or more 
substituents, preferably one to three substituents, Independently selected from halogen, 
hydroxy, (C^-Cgjalkoxy, (C^*Ce)alkyIsulfonyi, trihalo{C,-C8)aikyi, amino, cyano, (C^ 

5 

CQ)aIkylamlno, dI(C^-C0)alkytamino, amido, carfooxamido, 

0 0 0 0 

II II II II 

10 (C,^a)alkyl-CM>., (C,-C8)alky|.HN-C., di(C,-Ce)aIkyl-N-C-, (Ci.Ce)aIkyl-C.NH-, 

O 0 0 0 

II I II II II 

(C,-C8)alkyl-C-N-(C,-CB)aIkyl, {C,-Ce)aIkyl-0-C-, HC-NH-, and HO-C-; 
15 (C3-C^g)cycloalky!amino wherein the (C3-C,B)cycloalkyl moiety of said (C3- 

Ci8)cycloalkyi amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-Ce)alkoxy, (C,-Ce)alkylsulfonyl,trihalo(C,-Cg)alkyl, amino, cyano, 

20 (C,-C0)alkylam{no, di(C,-C,)alkylamino, amido, carboxamido, (C,>Ce)a)kyl, 

0 0 0 0 

II II II II 

(C,-Ce)alkyl-C-0-, (C,^e)alkyl-HN-C-, di(C,.Ce)alkyl-N-C-. (C,-Ce)alkyl-C-NH., 

25 

0 0 0 0 



(C,-Ca)alkyl-C^-(C,-Ce)alkyf, (C,-C,)aIkyM>C., HC^H-, and H0-C-; and wherein the 
amino moiety of said (C,-C^e)eycloalkyl amino group may optionally be substituted writh 
30 (C,-Ce)alkyl; 

di(C,-C,)alkyl-amino optionally substituted with one or more substituents, 
preferably one to tiiree substituents, independentiy selected from halogen, hydroxy, (C,- 
Ce)alkyl, (Ci-Ce)alkoxy, (C,-Ce)alkylsuIfonyi, trlhalo{C,-CB)alkyl, amino, cyano, (C,- 

35 Cg)aIkylamino, di(C,-Cg)alkyiamino, amido, carboxamido. 



II II II II 

(C,^a)alkyl-C-0-, (C,-Ce)alkyl-HN-C-. di(C,^JaIky|.N-C-, (C,-Ce)alkyI-C-NH-, 

40 
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0_ 0 0 O 

11 T II II II 

(C,-Ce)alkyl-C.N-(C,-C8)alkyl. (C,-Ce)aikyl-0-C-, HC-NH-. and HO-O; 

(C2-C^o)azacycloaikyl optionally substttuted writh one or more substltuents, 
5 preferably one to three substltuents, Independently selected from halogen, hydroxy, (C,- 

C8)alkyl. (C,-Ca)alkoxy, (C,-Ce)alkyIsulfonyl, trihaIo(C,.Ca)alkyl. amino, cyano, 

(C,-C,)alkylamino. di(C,-Cg)aik^amino, amido, carboxamldo, 

10 

O 0 0 0 

11 11 11 II 

(C,-Ce)alkyI-C-0-, (C,^e)alkyl-HN-C-, dI(C,-Ce)aIkyI-N-C-, {C,.Ce)alkyl-C-NH.. 

16 O^ 0 0 O 

II II II II 

(C,.C8)aIkyl-C-N-(C,-C,)alkyl, {C,-Ce)a'ky>-0-C-, HC-NH-, and HO-C-; 

20 or and R" taken together may forni a -(CH2)pW(CH2),. ring wherein W is 

selected from -N(C,-C3)aIkyl,-CH2-, -NH, O, S. and -NOB; wherein B is selected from 
hydrogen and (C,-C3)alkyi, p is an Integer from one to three, and q is an integer from 
25 one to tliree. 

The following eompourtds of fonnuta I are particularly preferred: 

9-[(N.N-dimethylamlnoacetyl)amino]tetracyciine; 

9-[(tert-butyiaminoaoetyl)amlno]tetraeyciine; 

9-[(NHnethyt-N'-tert-butylaminoacetyl)amino]t6tracycline; 
30 9-[(diisopropylamInoacetyl)amino]tetracydlne; 

9-[(pyn'olidInoacetyl)amlno]tetraeyei!ne; 

9-[(cydoheptylaminoacetyl)amino]tetraeycllne; and 

9-[(tert-amylaminoacetyl)am!no]tetracyciine. 

Other compounds of the invention include: 
35 9-[(n-butyIamlnoacetyI)am!no]tetracycline; 

9-[(lsopropylaminoacetyl)amino]tetracycline; 

9-[(n-pentylaminoacetyi)amlno)amino]tetracycline; 

9-[(piperidinoacetyl)amIno]tetracycline; 

9-[(azetidinoacetyl)amino]tetracycline; 
40 9-[(n-hexylam!noacetyl)aminoltetra^cIine; 
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9-[(cylohexyiaminoacetyl)amino]tetFacycline; 

9-[(N-meihyl-n-butyiaminoacetyl)amino]tetracyciine; 

9-[(3-ethoxypropyIaiTunoac6tyl)amIno]tetracyclin6; 

9-[(3<Ilm6thyiaminopropyIamlnoacetyl)amino]tetracycnne; 

9-[(diethylamInoacety)amIno]tetracycline; 

9-[(cyciopentylaminoacetyl)amIno]tetracycHne; 

9-[(hexylaniinoacetyl)amino]tetracydine; 

9-[(1-methylpiperazineacetyl)amino]tetracycline; 

9-[(cyclobutylaminoacetyl)amino]tetracycIine; 

9-[(homopiperidinoacetyI)amino]tetracycline; 

9-[(methylcyclopropylamlnoacetyi)amIno]tetracycIine; 

9-[(ethylaminoac6tyl)amino]tetracycline; 

9-[(3-methoxypropylaminoacetyl)amino]tetracycline; 

9-[(methylaminoacetyl)amino]tetracycline; 

9-[(isoainylam!noacetyi)amino]t6tracyciine; 

9-[(N-ethyiisopropylaminoacetyl)amlno]tetracycIine; 

9-[(benzyiam!noacetyi)amino]tetracycline; 

9-[(diisobLitylaminoacetyl)amino]tetracycline; 

9*[(N-methylcyclohexcylaminoacetyl)amino]tetracycline; 

9-[(N-methyIisopropylaniinoacetyl)amino]tetracycIine; 

9-[(cyclobctylaminoacetyl)ani!no]tetracycIlne; 

9-[(cyclopropylaminoacetyl)amino]tetracycIine; 

9-[(isobirtylaminoacetyl)amino]tetracycline; 

9-[(para-trifluoromethylberizylaminoacetyl)amino]tetracyciine; 

9-[(N-methylethylaminoacetyl)amino]tetracycline; 

9-[(N-methylpropytaminoacetyl)amino]tetracycl!ne; 

9-[(N-ethylbutylaniinoacetyl)am!no]tetracycIine; 

9-[(N-ethylcyclohexylaminoacetyi)amino]tetracydine; 

9-[(glycylacetyl)amIno]tetracyciine; 

9-[(L-alanylac6tyl)amino]t6tracycline; 

9-[(L-valylacetyi)amino]t6tracycline; 

9-[(L-phenylalanylacetyl)amIno]tetracycIin6; 

9-[(L-glutamylacetyl)amIno]tetracycIine; 
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9-[(D-a]anyIacetyi)amino]tetracycline; 
&-[(D*valylacetyl)amlno]tetracydine; 
9-[(D-phenylalanylac0tyi)amlno]tetracycline; 
9-[(D-glutamylac6tyl)amino]tetracycline; 
5 9-(L-alanylamino)tetracycline; 
9-(L-valylamino)tetracycline; 
9-(L-phenylalanylamIno)tetracycllne; 
9-(L-glutamylamino)tetracycline; 
9-(D-alanylamino)tetracycline; 
1 0 9-(D-valytamino)tetracycline; 

9-(D-phenyialanylamino)tetracycline; and 
9-(D-glutamylamino)tetracycIine. 

The present invention also relates to compounds of the fomiula 




II 

wherein X is hydrogen or chlorine, is hydrogen or methyl, and R'. R*, R^, R®, 
25 R^, R^, R^, R^\ R^^ and R^^ are as defined above for formula I. These compounds are 
useful as antibiotics. 

The present invention also relates to the pharmaceutically acceptable acid 
addition salts of compounds of the formula It. The acids which are used to prepare the 
pharmaceutically acceptable acid addition salts of those compounds of formula li tiiat 
30 are basic In nature are those which fomi non-toxic acid addition salts, e^, salts 
containing pharmacologically acceptable anions, such as the chloride, bromide, iodide, 
nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid 
citrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccharate. 
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benzoate, methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate 
and pamoate [e^, 1,1'*methylene-bi5-(2-hydroxy-3- naphthoate)]salts. 

The invention also relates to base addition salts of formula 11. The chemical 
bases that may be used as reagents to prepare pharmaceutically acceptable base salts 
5 of those compounds of formula I that are acidic in nature are those that f omi non-toxic 
base salts with such compounds. Such non-toxic base salts include, but are not limited 
to, those derived from such phannacologically acceptable cations such as alkali metal 
cations (SLg,, potassium and sodium) and alkaline eartti metal cations (e.g. . calcium 
and magnesium), ammonium or water-soluble amine addition saKs such as N- 
10 methylgiucamine-(megtumine), and the lower alkanolammonium and other base salts 
of pharmaceutically acceptable organic amines. 

Preferred compounds of fonnula 11 are those wherein R° is -CONH^. 
More preferred compounds of the formula 11 are those wherein n Is zero; Is 
hydrogen; and is hydrogen. 
15 Most preferred compounds of the formula II are those wherein R^ is halogen, 

amino, hydroxylamino, (C,-C^2)^kylamino optionally substitued with one or more 
substituents, preferably one to three substituents, Independently selected from halogen, 
hydroxy, (C,-C6)aIkoxy, (C,-Ce)alkylsulfonyl, trihalo{C,-Ce)aIkyl, amino, cyano, (C,- 

20 Co)alkylamino, di(C^-Ce)alkylamino, amido, cart>oxamldo, 



(C,.Ca)alky|.C.N.(C,.Ce)aIkyl. (C,.Ce)alkyl-0-C-, HC-NH-. and HO-C-; 

(C3-C,8)cycloalkylamino wherein the (C3-C,8)cycloaIkyl moiety of said (C3- 
30 C,8)cycIoaIkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy. (C,-Ce)alkoxy, (C,-Ce)aIkylsuIfonyl, trihaIo(C,-Ce)alkyI, amino, cyano, 

(C,-Ca)alkyIamlno, di(C,-Ce)aIkyIamino, amido, carboxamido, (C,-Cfl)alkyl. 



0 0 0 0 



25 





0 



0 



0 



O 



(C,-Ca)alkyl-C-0-. {C,-C8)alkyl-HN-C-. di(C,.Cfl)alkyI-N-C-. (C,-Ce)alkyI.C.NH-, 
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O 0 0 0 

llT" II II II 

(C,-Ce)alkyl-C-N-(C,-C8)aJkyl, (C,.C8)alkyl-0-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C3-C„)cycioall<yl amino group may optionally be substituted with 
5 (C,-Ce)alkyl; 

di(C,-Ce)aii(yi-amino optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C9)alkyl, (C,-Ca)alkoxy, (C,-Ce)alkylsulfonyl, trihalo(C,-Ce)alkyl, amino, cyano, (C,- 

10 Ce)alkylamino, di(C^-Cs)aIkyiamino. amido, carboxamido, 

O 0 0 0 

il II II II 

(C,-Ce)alkyI.C-0-, (C,-Ce)alkyl-HN-C-. di{C,-Ce)alkyl-N-C-, (C,.Ce)alkyl-C-NH-. 

15 

0 0 o 

it" II 11 II 

(C,.C,)aIkyl-C-N-(C,-C,)alkyl. (C,-Ce)alkyl-0-C-, HC-NH-, and HO-C-; 

(C2-C,o)azacycloalkyl optionally substituted witti one or more substituents, 
20 preferably onetothreesubsUtuents, independently selected from halogen, hydroxy, (C,- 

Ce)alkyl, (C,-Ce)alkoxy, (C,-CB)alkylsulfonyi, trihalo(C,-C8)alkyl, amino, cyano, 

(C,-Ce)alkytamino, di(C,-Ce)alkylamlno, amido, carboxamido, 

25 

O O O O 

II II II II 

(C,-Ce)aIkyl-C-0-, (C,-Ce)alkyl-HN-C-. d!(C,-Ce)aIkyl-N-C-, (C,-Ce)alkyl-C-NH-, 

MO 0 0 0 

II II II II 

(C,-C,)alkyl-C-N-(C,-Ca)aikyl. (C,-Ce)aIky|.O.C., HCNH-. and HO-C-; 



or R' and R» taken together may form a -(CH2)pW(CH2),- ring wherein W is 

selected from -N(C,-C3)alkyl,-CHj-, -NH, O, S, and -NOB; wherein B is selected from 
40 hydrogen and (C,-C3)alkyl, p is an Integer from one to three, and q is an Integer from 
one to three. 

The following compounds of formula II are particularly preferred: 
9-[(N,N-dimethylaminoacetyl)amino]anhydrotetracycIine; 
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9-[(tert-butylaminoac6tyl)amIno]anhydrotetracydine; 

9-[(N-methyt-N'46rt-butylamlnoaeetyi)amino]anhydrot6tm 

9-[(di]sopropylaminoacGtyI)amIno]anhydrotetracycline; 

9-[(pyrrolidinoacetyl)amino]anhydrotetracyciine; 
5 9-[(cycloheptyiaminoacetyl)amino]anhydrotetracydine; and 

9-[(tert-amylaminoacetyI)amino]anhydrotetracyctine. 

Other compounds of formula 11 of the invention include: 

9-[(bromoacetyi)amino]anhydrotetracycline; 

9-[(chloroacetyl)amino]anhydrotetracycllne; 
10 9-I(N,N-dlmethylaminoacetyl)amlnoJ-7-chloro-6-demethylanhydrotetracycIine; 

9-[(tert*butylaminoacetyl)amino]-7-chloro-6-demethylanhydrotetracycline; 

9-I(N-methyl-N'-tert-butylaminoacetyl)amlnol-7-chloro-6- 
demethylanhydrotetracycline; 

9-[(d[isopropylaminoacetyl)amIno]-7-chloro-6-demethylanhydrotetracycline; 
IS 9-[(pyn'olidinoacetyi)amino]-7-chloro-6-demethyianhydrotetracycline; 

9-[(cycloheptylaminoacetyl)amino]-7-chloro-6-demethylanhydrot6tracycline; 

9-[(tert-^ylamlnoacetyl)am!no]-7-chloro-6-demethyianhydrotetracycllne; 

9-[(N,N<l!methylaminoacetyi)amino]-6-demethytanhydrotetracycline; 

9-[(tert4>utylaminoacetyi)amino]-6-dem6thyianhydrotetracycline; 
20 9-[(N-methyl-N'4ert-^utylaminoac6tyl)amino]-6KlemethylanhydrotetracycI^ 

9-[(dlisopropyiaminoacetyl)amino]-6-demethy]anhydrotetracycline; 

9-[(pyrrolidinoacetyl)amIno]-6-demeth^anhydrotetracycline; 

9-[(cycloheptyiaminoacetyl)am]no]-6-demethylanhydrotetracycline; and 

9-[(tert-amylaminoacetyl)amino]-6-demethylanhydrotetracycl(ne. 
25 9-[(n-butylamlnoacetyl)amino]anhydrotetracycline; 

9-[(isopropylaminoacetyl)amino]anhydrotetracycline; 

9-[(rhpentylaminoacetyl}amino)amlno]anhydrotetracycnne; 

9-[(piperidinoacetyl)amino]anhydrotetracycllne; 

9-[(azetidInoacetyi)am!no]anhydrotetracydine; 
30 9-[(n-hexyIamfnoacetyl)amIno]anhydrotetracydine; 

9-[(cylohexylaminoacetyl)amino]anhydrotetracydine; 

9-[(N-methyl-n-butylamInoacetyI)amino]anhydrotetracydine; 

9-[(3-ethoxypropyiaminoacetyl)amino]anhydrotetracycline; 
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9-[(3<limethylamlnopropyIaminoacetyi)amino]anhydrotetracycline; 

9-[(dlethylaminoacety)amino]anhydrotetracycline; 

9*[(cyclopentyiaminoacGtyI)amino]anhydrotetracycline; 

&-[(hexyIaminoacetyl)amlno]anhydrot6tracycline; 

9-[(1-m6thyipiperazineacetyl)amino]anhydrotetracyclIne; 

9-[(cyclobutylaminoacetyl)amino]anhydrotetracycline; 

9-[(homopiperidinoacetyi)amino]anhydrotetracycnne; 

9-[(methylcyclopropy!aminoacetyl)amino]anhydrotetracycIine; 

9-[(ethyIaminoacetyl)amino]anhydrotetracycline; 

9-[{3-methoxypropylamlnoacetyl)arninolanhydrotetracycline; 

9-[(methylainlnoacetyl)ainino]anhydrotetracycline; 

9-[(isoamylaminoacetyl)amino]anhydrotetracycline; 

9-I(N-ethylisopropylaminoacetyl)aminolanhydrotetracycllne; 

9-[(ben2ylamlnoacetyI)amlnolanhydrotetracycline; 

9-[(diisobutylaminoacetyl)am!no]anhydrotetracyctine; 

9-[(N-methylcyclohexcylaminoacetyl)aminolanhydrotetracycline; 

9-[(N-methylisopropylaminoac6tyl}amino]anhydrotetFacydine; 

9-[(cyclooctylaminoacetyl)am!no]anhydrotetracycline; 

9-[(cyclopropylaminoacetyl)amino]anhydrotetracycline; 

9-[(isobutyIaminoacetyl)amino]anhydrotetracycline; 

9-[(para4rifluoromethylben2ylaminoacetyl)amino]anhydrotetrac^^ 

9-[(N-methylethylaminoacetyl)aminolanhydrotetracycline; 

9-[(N-methylpropylaminoacetyI)amino]anhydrotetracycIine; 

9-[(N-Gthylbutylaminoacetyl)aminolanhydrotetracycline; 

9-[(N-ethylcydohexylaminoacetyl)amino]anhydrotetracycline; 

9-[(N.N-dimethyIaminoacetyl)amino]-7K:hloro-6-demefthylanhy 

9-I(t-biJtylamlnoacetyl)amlnol-7-chloro-6Klemethylanhydr^^ 

9-[(n-bLrtyIaminoacetyl)aminol-7<hloro-6<lemethylanhydrotetra 

9-[(isopropylaminoacetyl)amlnol-7-chloro-6-demethyIanhydrotetrac^^^ 

9-I(ni3entylaminoacetyI)amino)amino]-7<hloro«^demethylanhydrotetrac^^ 

9-[(piperidinoacetyl)amlno]-7<hIoro-6<lemethylanhydrotetracycIine; 

9-[(a2etidinoacetyI)amInol-7-^hloro-6KlemethyIanhydrotetracycIine; 

9-[(n4i8xylaminoacetyI)amino]-7-chloro-6<lemethyIanhydrot^^ 
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9-[(pyrroIIdinoacetyOaminoI*7<«hloro-6<lemethyianhydroteta^ 
9-[(cyloheKylamlnoacetyl)amlnol-7-<:hloro-^ 
9-[(cydoheptyiamlnoac0tyl)am!no]-7-chloro-€-demethyte^ 
9-[(NHTiethyi-n-biitylaminoacetyl)amino]-7-cNon^^ 
6 9-[(^^methyl4•blltylaminoacetyi)ami^^^ 

9-[(3-ethoxypropylamlnoac0lyl)amlnol-7<hloro^emethyl 
9-[(tert-amyIaminoacetyl)amlnol-7<hloro-€<Jemethylan 

9-[(3-dlmethylamlnopropylamlnoacetyl)amlnoJ-7.chloro-6- 
demethylanhydrotetracycline; 

9-I(diethylamlnoacety)amInol-7K5hloro-6<lemethylanhydrotet^ 
9-[(cydopentyIamInoacetyl)amino]-7-chloro-6<lemetoy^ 
9-[(hexylaminoacetyl)amlnol-7-^Ioro-6Kiemeth^anhydrotetracycline; 
9-[(1-methyIpipera2ineacetyl)amlno]-7H:hloro-6<IemethyIanhydrotrt^^ 
9-[(cyclobutylam}noacetyl)amino]-7-chloro-6<lemethylanhydr^^^ 
9-[(homopiperidinoacetyl)aminoI-7-chIoro-6<lemelhylanhydrotetr^^ 

9-I(methylcyclopropylamlnoacetyl)aminol-7-chloro-6- 
demethylanhydrotetracydine; 

9-[(ethylaminoacetyl)amino]-7-chloro-6-demethylanhydrotetracy^ 
9-[(3-methoxypropylamlnoacetyl)amino]-7<hloro-6-demethyIa^ 
9-[(methylaminoacetyl)amIno]-7-chIoro-6<lernethylanhydrotetracycnne; 
9-[(isoamylaminoacetyl)amino]-7-chIorc>-6<lemethylanhydrotetra^^ 
9-I(N-ethyIisopropylaminoacetyl)amino]-7<jhlorc>-6-demeth 
9-[(ben2ylaminoacetyl)amino]-7H:hloro-€-dernethylanhydrotetracycline; 
9-[(diisopropylaminoacetyI)amino]-7-chloro-6-demethylanhydrotetracycline 
9-[(diisobLrtylaminoacetyI)amino]-7-chloro-6<lemethylanhydrotetra 

9- [{N- methyl cycl oh excylami no acetyl )amj no] -7-chloro-6- 

demethylanhydrotetracycline; 

9-[(N-methylisopropylaminoacetyl)amlno]-7.chloro-6- 

demethylanhydrotetracycline; 

9-[(cycloody!aminoacetyl)aminol-7-chloro-6-demethyIanhydrotetracycIine; 
9-I{cycIopropylaminoacetyl)amino]-7'^hloro-6-demethyIanhydrotetracycline; 
9-[(lsobutylaminoac€tyl)amino]-7-chIoro-6<lemethylanhydrotetracycIine; 
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9-[(para-trmuoromethylbenzylamlnoacetyl)amino]-7-chloro-6- 
demethyianhydrotetraeydine; 

9-[(N-methylethylaminoacetyl)amlno]-7-chloro-6-demethyl^ 
&-I(N-methylprop^aminoacetyl)amino]-7-chloro-6-demethy^ 
5 9-[(N-ethylbutylaminoacetyl)amIno]-7-chloro-6<iemethylanh 
^I(N-emylcydoh©cylamlnoacetyl)amino]-7<hloro-6-de 
9-[(N,N-dimethylaminoacetyl)amino]-6^emethylanhydrotetracydin6; 
9-[(t4)utylaminoacetyi)amino]-6KlemethyIanhydrotetracydine; 
9-[(n-butylam!noacetyI)amino]-6-dem6thyianhydrotetracydine; 

1 0 9-[(isopropylam!noacetyl)amino]-6-demethylanhydrotetracydine; 

9-[(n-pentylaminoacetyI)amino)amino}-&-demethylanhydrotetracydine; 
9-[(p!peridinoacetyi)ammo]-6-dem6thylanhydrotetracycline; 
9-[(azetidinoacetyI)am!no}-6-demethylanhydrotetracycline; 
9-[(n-hexylaminoacetyl)amino]-6<lemethylanhydrotetracydine; 

1 5 9-[(pyrrolidinoacetyl)amino]-6-demethylanhydrotetracycline; 
9-[(cylohexylaminoacetyl)amino]-6-demethylanhydrot6ta 
9-[(cydohepty!aminoacetyl)amtno]-6<iemethylanhydrotetracydi 
9-[(N4nethyl-n-butylaminoacetyl)amino]-6-demethylanhydrotetracy^ 
9-[(N-methyl44)Utylaminoacetyl)amino]-6<lemethylanhydrotetra 

20 9-I(3-ethoxypropylaminoacetyl)amino]-6-demethylanhydrotrt^ 
9-[(tert-amylaminoacetyl)amIno]-€-demethylanhydrotetracydlne^ 
9-I(3<limethylaminopropylaminoacetyl)amlno]-6-demethylanhydrrt 
9-[(diethylam!noac0ty)amino]-6-demethylanhydrotetracydine; 
9-I(cydopentylaminoacetyl)amino]-6<lemethylanhydrotetrac^^^ 

25 9-[(hexylaminoacetyl)amlno]^emethylanhydrotetrac^^^ 

9-[(lHTiethylplpera2lneacetyl)aminol-6-demethylanhydrotetra^^^ 
9-[(cydobutylaminoacetyl)amino]-6<iemethylanhydrotetra^^ 
9-[(homopiperldInoacetyl)amino]-6Klemethylanhydrotetracydine; 
9-I(methylcycIopropyIamlnoacetyl)aminol-6-demethylanhydrotetrac^^^ 

30 9-[(ethytaminoacetyl)amino]-^emethylanhydrotetracyd!ne; 

9-[(3-methoxypropylaminoaeetyl)amino]-6<iem6thylanhydrote^^^ 

9*[{methylaminoacetyl)amino]-6-demethylanhydrotetracydIne: 

9-[psoamyIamInoacetyI)amino]-6-demethyIanhydrotetracydine; 
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9-[(N-ethylisopropylamlnoacetyl)aminol-6<iemethyianhydrotetra 

9-[(benzylaminoacetyl)amInoI-^emeth^anhydrotetracycIine; 

9-[(diisopropylaminoacetyi)amino]-6<i6methylanhydrot0tmcycH^ 

d-[(diisobutylaminoacetyl)amlno]-6<lemethylanhydrotetr^ 

9-[(N-methylcydohexcylaminoac6tyl)amino]-6-demethyIanhydrot6ta 

9-[(N-methylisopropylaminoacetyl)amino]-6<lemethylanhydrotetm 

9-[(cyclooctyiaminoacetyl)amino]-6<lem6thylanhydrot6trac^^^ 

9*[(cydopropylaminoacetyl)amino]-e^emethylanhydroteti^ycim 

9-I0sobutylam!noacetyl)aminol-6<lemethylanhydrotetracydIne; 

9-[(para-trifluoromethylbenzylaminoace«yl)amino}-6<le^ 

9-[(N-methylethylamlnoacetyl)aminol-6<lemethylanhydro^ 

9-[{N-methylpropyIaminoacetyl)amIno]-6<lemefthyIanhydrotet^^^ 

9-[(^^ethylbutylaminoaeetyl)am^no]-6Hjemethylanhydrotet^^^ 

9-[(N-emyicyclohexylaminoac0tyl)amino]-6Klemethylanhydrote^ 

9-[(glycylac6tyl)amlno]anhydrotetracyclin6; 

9-[(L-alanylacetyl)aniino]anhydrotetracycline; 

9-[(L-valylac6tyl)amlno]anhydrot6tracycline; 

9-[(L-phenyIalanylacetyl)amino]anhydrotetracycltne; 

9-[(L-glutamylacetyl)amino]anhydrotetracyciine; 

9-[(l>alanylac6tyl)amino]anhydrotetracycline; 

9-[(D-valylacetyl)amino]anhydrotetracycline; 

9*[(D-phenylalanylacetyl)amino]anhydrotetracycllne; 

9-[(D-gIutamylacetyl)amino]anhydrotetracycline; 

9-(L-aianylamIno)anhydrot0tracycline 

9-(L-valyIanriino)anhydrotetracyclin6; 

9-(L-phenylalanylamtno)anhydrot6tracycline; 

9-(L-glutannylamino)anhydrotetracycline; 

9-(D-aIanyianiino)anhydrotetracycline 

9-(D-vaIylamlno)anhydrotetracycIIne; 

9-(D-phenylaIanyIamino)anhydrotelracycIine; 

9-{[>-glLrtamyIamino)anhydrotetracycline; 

9-[(glycylacetyI)amino]-7<hloro-6-demethylanhydrotetracydin0; 

9-[{L-aIanylacetyl)amlno].7<hloro-6-demethylanhydrotetracydine^ 
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&-I(L-vaIylacetyi)amino]-7-^loro-6<iem0thyIanhydrotetracyd^ 

9-[(L-ph6nylalanyiacetyi)amino]-7-«hioro-6-demethylanhydrot6^ 

&-[(L*{|lutamylacetyl)amino]-7-^loro-6^emethylanhydrote^ 

9-[(D-alanylacetyI)amlno]-7<hloro^emethylanhydrotet^ 

9-[(l>val^acetyl)anrrfno]-7<hloro^emethylanhydrotetrac^^^^ 

9-[(D-phenylalanylacetyI)aminol-7<tfiloro-MemethyIanhydro^ 

9-I(D-gIutamylacetyl)amino]-7-chloro-6Klemethylanhydro^ 

9-(L^anylamIno)-7<hloro-6Klemethylanhydrotetracycllne 

S-CL-valylaminoK-^hloro-e^lemethylanhydrotetracycline; 

9-(L-phenyIalanylamino)-7K:hIoro-6Klemeflhylanhydrotetracyd 

9-{L-glutamylamino)-7-chloro-€<lemethylanhydrotetracyc^ 

9-(D-aIanylamino)-7'^loro-6-demethylanhydrotetracycllne 

9-(D-valylamino)-7-chloro-6-demethylanhydrotetracycline; 

9-(l>phenylalanylamino)-7K*iIoro-6-demethylanhydrotetracyd 

9-(D-glutamylamino)-7-diloro-6<iemethyianhydrotetrac^^^ 

9-[(glycylacdtyI)amlno]-6-demethylanhydrotetracydine; 

9-[(L-alanylacetyl)amino]-6<lemethylanhydrotetracydine; 

9-[(L-valylacetyi)amino]-6-dem0thylanhydrotetracydine; 

9-[(L-phenytalanylacetyl)amino]*«-demethyianhydrotetracy^^ 

9-[(L-glutamyiacetyl)amino]-6-demethytanhydrotetracydine; 

9-[([>-alan^acetyi)amfno]-6Kiemethylanhydrotetracydine; 

9-[(D-valylacetyl)amino]-&demethyianhydrotetracydine; 

9.I([>phenylalanylacetyI)amlnol-6-demethylanhydrotet^ 

9-[(D-glutamylacetyl)amino]-6-demethylanhydrotetracydine: 

9-(L-alanylamino)-6-demethylanhydrot6tracydine 

9-(L-valylarnino)-6<lemethyianhydrotetracydine; 

9-(L-phenylalanyiamino)-6-demethylanhydrotetracydine; 

9-(L-glutamylamIno)-6-demethytanhydrotetracydine; 

9-(D-aIan^arnino)-6-demethylanhydrotetracydine 

9-(D-vdylammo)-6-demethylanhydrotetracydlne; 

9-(D-phenylalanytamino)-6<lemethylanhydrotetracycline; and 

9-([>-glutamylamino)-6-dernethylanhydrot6tracydine. 

The present invention also relates to useful intennediates of the formula 
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5 




III 



10 wherein R^^ is a group of the formula 




LG is chloro, bromo, lodo. -OSOjPh, -OSO^PhCHa, -OSO2CH3, or -OSO2CF3; 
and wherein X, n, R*, R^ R^, R^ R*, W\ and R^^ are as defined above for 
formula i. 

30 Prefen-ed compounds of the formula III are those wherein X is hydrogen and R^ 

is -CONH2. 

More prefenred compounds of the fomnula III are those wherein n is zero; R^ Is 
hydrogen; and R' is hydrogen. 
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Most preferred compounds of the formula ill are those wherein is halogen, 
amino, hydroxylamino, (C,-C,2)alkylamlno optionally substHued with one or more 
substitojents, preferably one to three substituents, Independently selected from halogen, 
hydroxy. (C,-Ce)alkoxy, (C,-Ce)alkylsulfonyl, trihaIo(C,-Ce)alkyi, amino, eyano, (C,- 

5 

Cg)alkylamino, di(C,-Cs)alkyIamino. amido, carboxamldo, 

O 0 0 0 

II II II II 

10 (C,-Ca)alkyl-C-0-, (C,-Ce)alkyl-HN.C-. dl(C,-Ca)alkyl-N-C-. (C,-Ca)alky|.C-NH-, 
O^ 0 0 O 

II r II II II 

(C,-C8)alkyl-C-N-(C,-C8)alkyl. (C,-Ce)aIky|.0-C-. HC-NH-. and HO-C-; 
15 (C3-Cie)cycloalkylaminD wherein the (C3-C,8)cycloaIkyl moiety of said (C3- 

Ci8)cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-C8)aIkoxy, (C,-Ca)aIkylsulfonyl, trihalo(C,-CB)aIkyl, amino, cyano, 

20 (C,-Co)alkylamlno. dl(C,-C8)alkylamino, amido, carboxamldo, (C,-Ce)a]ky!, 

o 000 

II II II II 

(C,-C8)alkyl-C.O-. (C,-Ce)alkyl-HN-C.. dl(C,-Ce)alkyI-N-C-, (C,-C8)alkyl-C-NH-, 

25 

O^ 0 0 O 

II r~ II II II 

(C,-Ca)a!kyl-C-N-(C,-Ce)alkyl, (C,-Ce)alkyl-0-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C3-Ci8)cycloalkyl amino group may optionally be substituted vwth 
30 (C,-Ce)alkyl; 

di(C,-Ce)alkyl-amtno optionally substituted with one or more substituents, 
preferably one to tfiree substituents, independently selected from halogen, hydroxy, (C,- 
C8)alkyl, (C,-CB)alkoxy, (C,-Ce)alkylsulfonyl, triha!o(C,-Ce)aIkyl, amino, cyano, (C,- 

35 Ce)a]kylamino, di(C,-C8)alkyiamino, amido, carboxamldo, 

O 0 0 0 

II II II II 

(C,-Ce)alkyl-C-0-, (C,.Ce)alkyl-HN.C-, di{C,.Ce)alkyl-N-C-, (C,-C,)alkyl-C-NH-, 

40 
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O 0 0 0 

II r II II II 

(C,-Ca)aJkyl-C-N-{C,.Ce)aJkyl, (C,-Ce)aIkyl-aC-. HC-NH-. and HO-C-; 

(C,-C,o)azacydoalkyi optionally substituted Mdth one or mora substituents, 
5 preferably one to three substituents, Independently selected from halogen, hydroxy, (0,- 

Ce)aikyl, (C,-Ca)alkoxy, (C,-C8)alkylsuKonyt, trihaio(C,-Cg)alkyl, amino, cyano, 

(C,-Cg)alky!amino, di(C,-Cs)alkylamlno. amido, carboxamido, 

10 

O 0 0 0 

II II II II 

(C,.Ce)alkyl-C-0., (C,-C8)alkyl-HN.C., di(C,-Ce)alkyl-N-C-, (C,-C8)alkyl-C-NH., 

15 O 0 0 0 

II T II II II 

(C,-Ca)alkyl-C-N-(C,-C8)alkyl. (C.-Cajaikyl-O-C-, HC-NH-. and HO-C-; 

or and R' taken together may fomi a -(CHjjpWCCHj),- ring wherein W is 

20 

selected from •N{C,-C3)aIkyl,-CH2-. -NH, O. S, and -NOB; wherein B is selected from 
hydrogen and {C,-C3)alkyl, p is an integer from one to three, and q is an integer from 
one to three. 

25 The present invention also relates to a method for the prevention, treatment or 

control of bacterial infections in warm-blooded animals which comprises administering 
to said animal a pharmacologically effective amount of a compound of fomrtula I, as 
defined above. 

The present invention also relates to a pharmaceutical composition for the 
30 prevention, treatment or control of bacterial infections in warm-blooded animals which 
comprises a pharmacologically effective amount of a compound of fomiula I, as defined 
above, in association with a pharmaceutically acceptable earner. 

The present invention also relates to a method for the prevention, treatment or 
control of bacterial infections in warm-blooded animals which comprises administering 
35 to said animal a pharmacologically effective amount of a compound of formula II, as 
defined above. 

The present Invention also relates to a pharmaceutical composition for the 
prevention, treatment or control of bacterial infections in warm-blooded animals which 
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comprises a pharmacologically effective amount of a compound of fonnula II, as 
defined above, in association with a phamnaceutically acceptable carrier 

The present invention also relates to a method for treating or preventing 
osteoarthritis in mammals which comprises administering to said mammal a 
5 phamnacologically effective amount of a compound of formula I, as described above. 

The present invention also relates to a pharmaceutical compositions for treating 
or preventing osteoarthritis in mammals which comprises a pharmacoiogically effective 
amount of a compound of formula 1, as defined above, In association with a 
pharmaceuticaliy acceptable canler. 
1 0 (C^-Ce)AII(yi, when used herein, refers to straight or branched allcyl groups such 

as melh^, etiiyl, n-propyl, 1-methylettiyi, n-butyl, 1-methyl-propyl, 2-mettiylpropyl or 1 ,1- 
dimethylethyl. 

(C^3-Ce)Cycloallcyl, when used herein, refers to saturated cariDocyclic groups such 
as cyclopropyi, cyclobutyi, cydopentyl or cyclohexyl. 
15 Di(C,-Ce)all<yi-amlno, when used herein, refers to straight or branched allcyl 

amino groups such as ethyl(1-methylethyl)amino, diisopropyl amino, and methyl propyl 
amino. 

(Co-C)o)Aryit when used herein, refers to such groups as phenyl, naphtiiyl or 13- 
naphthyl. 

20 (C7-C8)Aryl-(CH2)h-, when used herein, refers to such groups as benzyl, 1- 

phenylethyl, 2-phenylethyl or phenylpropyl. 

(C2-C8)AzacycloaIlcyl, when used herein, refers to saturated nitrogen containing 

carbocycles such as pyrrolidine, piperidine, azetidine, homopiperidine. 

heptamethylenimine, piperazine, and N-methylpiperazlne. 
25 (C,-Ce)^kyte^ino, refers to straight or branched allcyl groups which terminate 

in an amino group. Included in this group are such groups as aminomethyl, 

aminoethyl, aminopropyl or aminobutyl. 

Carboxy-(C,-Ce)alkylamlno, refers to amino acids In which the point of 

attachment is the amine moiety and the acid can be separated from the amine by a 
30 variable length alkyl chain, included in this group are such groups as aminoacetic acid, 

amtnobutyric acid, aminopropionic acid, B-amino propionic acid, or B-amino butyric 

acid. 
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Hydroxy(C,-Ce)aIkyl, when used herein, refers to such groups as hydroxymethyl, 
hydroxyethyl, hydroxy-1-methylethyl or hydroxypropyi. 

(C^^CeJAikoxyamino, when used herein, refers to such groups as methoxyamino, 
ethoxyamino, n-propoxyamino, 1-methylethoxyamino, n-butoxyamino, 2- 
5 methylpropoxyamino, and 1 ,1-dimethylethoxyamino. 

(C3-C8)Cycloalkyloxy, when used herein, refers to saturated carbocycllc groups 
covalently bonded to an oxygen heteroatom. The oxygen heteroatom forms the point 
of attachment, included in this group are such groups as cyclopropoxy, trans-1,2- 
dimethyicyclopropoxy, cis-1 ,2-dimethylcyclopropoxy, cyclobutoxy, cyciopentoxy, 
10 cyclohexoxy, cycioheptoxy, cyciooctoxy, bicycio [2.2.1 ]hept-2-yloxy, and 
bicyclo[2.2.2]oct-2-yloxy and the diastereomers and enantlomers of said (C3- 
C8)cycloalkoxy group. 

(C3-Ci8)Cycioalkyiamino, when used herein, refers to saturated carbocydic 
groups covalently bonded to a nitrogen heteroatom. The nitrogen heteroatom forms 
15 the point of attachment. Included In this group are such groups as cyclopropylamino, 
cyclobutylamino, cyclohexylamino, cyclodecylamino, adamantylamino, 
bicyclobutylamino, bicyclodecyiamino, and bicydooctadecylamino. 

Heterocycle-(CH2),,-, when used herein, refers to various heterocycles which are 
linked to the parent nudeus via an alkyi chain. One of ordinary skill in the art will 
20 understand that the phrase *wherein the heterocyde moiety of said heterocycle-(CH2)k- 
group may be, where possible, substituted with from one to three substituents' refers 
to ttie condition that any one of the substituents may fonn a covalent bond with each 
nitrogen or sutfur heteroatom or a carbon atom when that heteroatom or carbon atom 
possesses less than the maximum number of bonds possible. One of ordinary skill In 
25 the art will also understand that the heterocyde moiety may be connected to the alkyI 
chain via one of the ring heteroatoms or carbon atoms. 

(C8-C,o)Aryl-(CiH2)f-oxyamino, when used herein, refers to such groups as 
phenoxyamino, naphthyloxyamino or B-naphthyloxy amino. 

O 

30 II 

The group (Cf-CQ)alkyl-O-C-amino, when used herein, refers to sudi groups as 

methoxycarbonylamino, ethoxycarbonylamino, allyloxycarbonyiamino, 

propoxycarbonyiamino, isoproproxycarbonyiamino, 1 ,1-dimethyiethoxycarbonyiamino, 

n-butoxycarbonylamlno. and 2-methylpropoxycarbonyiamino. 
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Halogen, when used herein, refers to fluorine, chlorine, bromine or iodine. 
The term "warm-blooded animals' when used herein refers to such animals as 
mammals, fish and birds. Tetracycline sensitive microorganisms* when used herein 
refers to those microorganisms that are still susceptible to known tetracycline 
5 compounds such as oxytetracycilne, chiorotetracycHne, tetracycline, 7-chloro-6- 
demethyKetracydlne, Memethyltetracydine, doxycydlne, methacycilne, and 
minocydine. 

Tetracydine resistant microorganisms" when used herein refers to those 
microorganisms that are no longer susceptible to most of the known tetracydine 

10 compounds listed above. Two major mechanisms of bacterial resistance to these 
tetracydines are: a) energy-dependent efflux of the antibiotic mediated by proteins 
located in the cytoplasmic membrane which prevents intracellular accumulation of 
tetracydines (S. B. Levy, et al., Antlmlcrob. Agents Chemotherapy 33, 1373-1374 
(1989); and b) ribosomal protection mediated by a cytoplasmic protein which Interacts 

15 with the ribosome such that tetracyldne no longer binds or inhibits protein synthesis 
(A. A. Salyers, B. S. Speers and N. B. Shoemaker, MoL Microbiol. 4:151-156, 1990). 
The efflux mechanism of resistance is encoded by resistance detemiinants designated 
tetA-tetL They are common In many Gram-negative bacteria (resistance genese Class 
A-E), such as Enterobact eriaceae . Pseudomonas , Haemoohilus and Aeromonas . and 

20 in Gram-positive bacteria (resistance genes Qass K and L), such as Staphvlocoecus. 
B^<^'""S and Streotococcus. The ribosomal protection mechanism of resistance Is 
encoded by resistance determinants designated TetM, N and O, and is common In 
Staohvlococcus. Streotococcus. Camovlobacter . Gardnerella. Haemophilus and 
Mycoplasma (A. A. Salyers, B. S. Speers and N. B. Shoemaker, Mol. MicrobioL 4:151- 

25 156 1990). 

A particulariy useful tetracydine compound is 7-(dimethylamino)-6-demetiiy|.6- 
deoxytetracydine, known as minocydine (see U.S. 3,148,212, RE 26,253 and 
3,226,436). However, strains hariaoring the tgtB (efflux in gram-negative bacteria) 
mechanism, but not tetK (efflux in Staphvlocoecus) are resistant to minocydine. Also, 
30 strains canying tetM (ribosomal protection) are resistant to minocydine. The 
compounds of the present Invention demonstrate significant In vitro and in vivo acM^ 
in tetracydine and minocydine susceptible strains and some tetracycline and 
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minocycline resistant strains, that is, those harboring the tetM (ribosomai protection} 
resistance determinants. 

Detailed Description of the Invention 
In the reaction Schemes and description which follow h, j, k, m, n, p, q, r, s, X, 
5 R\ R^ R*. R*, R«, R^ R«, R*. R^^ R". R", and R'^ as well as stmctura! formulae I, II 
and ill are as defined above. 
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Scheme 1 refers to the preparation of oompounds of the formula I wherein 
is a group of the formula 




X is hydrogen, and is methyl. 
5 Refening to Scheme 1 , the compounds of formula I can be prepared from a 

compound of formula M by reduction in a reaction inert solvent. This reduction can be 
mediated either by transition metals or other metal reducing agents. When a transition 
metal mediates the reduction, a hydrogen source is also used. Suitable transition 
metals include palladium on carbon, palladium hydroxide on carbon, platinum oxide 

10 and platinum on activated carbon. Platinlum oxide is prefen-ed. Suitable hydrogen 
sources include hydrogen gas, ammonium formate and fomriic acid. Hydrogen gas at 
a pressure of about one to about three atmospheres (approximately 50 psi) is the 
prefen-ed hydrogen source. Three atmospheres of hydrogen gas is the preferred 
pressure. Suitable solvents include (C, to C4) alcohols, acetonitrile. N.N- 

15 dimethylfomnamide, N-methylpyn-olidlnone and dilute aqueous acids such as 
hydrochloric or sulfuric acid. Methanol is the preferred solvent. The reaction time is 
one to four hours, preferably two hours. Other metal reducing agents include iron 
sulfate (FeSOJ, zinc (Zn) (metal) in glacial acetic acid, magnesium (Mg) in methanol 
and Zn (metal) in aqueous hydrochloric acid. Suitable solvents include excess of the 

20 solvent used to suspend the metal reducing agent, such as glacial acetic acid, 
methanol and aqueous hydrochloric add. All of the above reduction reactions are 
usually conducted at a temperature from about as^C to about 100<>C, preferably about 
250c. 

The compound of the formula M can be formed by reaction of a compound of 
25 the formula L with an amine reagent, wherein the amine reagent is an amine group as 
described above as the substituent R'. Suitable solvents include (C, to CJ alcohols, 
dimethyl sulfoxide, N.N-dimethylformamide, N-methyipyn^olidinone, acetonitrile, water, 
and acetone and mixtures of these solvents. Acetonitrile/ N-methylpyn-olldinone (1:1) 
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or water mixtures are the preferred solvents. Optionally, the reaction may be run in the 
presence of a base, preferably 4 to 20 equivalents of the amine reagent, most 
preferably 4 equivalents of the amine reagent. A base other than the amine reagent 
may be used in the reaction, suitable bases include sodium hydroxide, potassium 
5 hydroxide, triethylamine, sodium carbonate, cesium carbonate, and sodium hydrogen 
carbonate. The amine reagent is the prefen^ed base. The reaction is usually conducted 
at atemperature of about 20^C to about SO^C, preferably at about 2S^C. The reaction 
time is about 5 minutes to about 30 minutes, preferably 15 minutes. 

The compound of fomiula L may be prepared by reduction of a peroxide of the 

10 formula K. This reduction can be mediated either by transition metals or other metal 
reducing agents. When a transition metal mediates the reduction, a hydrogen source 
is also used. Suitable transition metals include palladium on carbon, palladium 
hydroxide on carbon, rhodium on carbon, platinum on activated carbon and platinum 
oxide. Five percent rhodium on carbon is prefen^ed. Suitable hydrogen sources 

15 include hydrogen gas, ammonium formate and formic acid. Hydrogen gas at a 
pressure of about one to about three atmospheres is the preferred hydrogen source. 
Three atmospheres of hydrogen gas (approximately 50 psi) is the preferred pressure. 
Suitable solvents include (C^ to CJ alcohols, acetonitrile, N.N-dimethylformamide and 
N-methylpyn-oiidinone. Methanol is the preferred solvent. The reaction time is about 

20 5 to about 15 minutes, preferably about 5 minutes. Other peroxide reducing agents 
include sodium dithionite (NajS^OJ, and sodium bisulfite. Suitable solvents for these 
other peroxide reducing reactions include water, lower alcohols such as methanol and 
ethanol, water and mixtures thereof. All of the above reduction reactions are usually 
conducted at a temperature of from about 25^0 to about 100°C, preferably about 

25 25^0 to about 50^C. It should be noted that compounds of formula L often can be 
used directly from the reduction reaction without chromatographic purificaUon. 

The peroxides of formula K may be prepared by reaction of a compound of the 
formula B with singlet oxygen in a reaction inert solvent. The reaction is facilitated by 
a sensitizer such as Rose Bengal, methylene blue, or 5, 10, 15, 20-tetraphenyl-21 H, 

30 23 H-porphine (TPP), preferably 5, 10, 15, 20-tetraphenyl-21H, 23H-porphine. Singlet 
oxygen is produced by passing oxygen gas through the reaction mixture while the 
reaction mixture Is irradiated with visible light with an intensity from about 300 Watte to 
about 600 Watte, preferably about 450 Watts. Suitable solvents for the aforesaid 
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10 



15 



20 



process induda (C^-CJ alcohols, mathyiena chlorida, and chloroform, and mixtures 
ttieraof. Preferably the solvent is a mixture of chlorofomi/methanol (25:1). The reaction 
Is usually conducted at a temperature from about O^'C to about SO^C, preferably at 
about 25^C. The reaction time is usually about 10 minutes to about 1 hour, preferably 
about 15 minutes. 

Compounds of the formula B which is the starting material for ttie processes of 
Scheme 1 can be prepared by the methods of Scheme 3. 

Scheme 2 refers to the preparation of compounds of the fomiula I wherein 
Is a group of the fonnula 



wherein X is hydrogen, and is methyl. 

Refening to Scheme 2, the compounds of formula I can be prepared from a 
compound of fomiula P by reduction in a reaction Inert solvent. This reduction can be 
mediated either by transition metals or other metal reducing agents. When a transition 
metal mediates the reduction, a hydrogen source is also used. Suitable transition 
metals include palladium on carbon, palladium hydroxide on carbon, rhodium on 
carbon, and platinum on activated carbon and platinum oxide. Platinum oxide is the 
preferred transition metal. Suitable hydrogen sources include hydrogen gas, 
ammonium formate and formic acid. Hydrogen gas at a pressure of about one to 
about three atmospheres is the preferred hydrogen source. Three atmospheres of 
hydrogen gas (approximately 50 psi) is the preferred pressure. Suitable solvents 
include (C^ to CJ alcohols, acetonitrile, N,N-dimethyIfomiamide and N- 
methylpynrolidone. Methanol is the preferred solvent. The reaction time is about 1 to 
about 5 hours, preferably about 2 hours. Other metal reducing agents Include zinc (Zn) 
(metal) in glacial acetic acid, magnesium (Mg) in methanol and Zn (metal) in aqueous 
hydrochloric acid. Zinc metal is the prefen-ed reducing agent of this group. Suitable 
solvents include excess of the solvent used to suspend the metal reducing agent, such 
as glacial acetic acid, methanol and aqueous hydrochloric acid. All of the above 



0 
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reducUon reactions are usually conducted at a temperature of from about 25®C to 
about lOO^C, preferably about 2B^C to about SO<>C. 

The compounds of the formula P may be prepared by reaction of a compound 
of the formula O >Arith singlet oxygen In a reaction inert solvent according to the 
5 methods described in Scheme 1 for the preparation of compounds of the formula K. 

The compounds of the fonnula 0 can be prepared from a compound of the 
fonnula A by reaction with a group of the formula 



wherein LG is a lewing group such as chloro» bromo, iodo, -OSO^Ph, -OSO^PhCHs, - 
OSO2CH3, or -OSO2CF3 in an inert solvent in the presence of base. Alternatively, LG 
can fomi a mixed anhydride group of the formula 



such as acetic anhydride. The preferred leaving group is chioro. Suitable solvents 
20 include dimethyl sulfoxide, N,N-dimethylformamide, N-methy!pynroiidinone, acetonitrile, 
and acetone. N-methylpyrrolidinone Is the preferred solvent. Suitable bases include 
sodium hydroxide, potassium hydroxide, triethylamine, sodium carbonate, cesium 
carbonate, and sodium hydrogen carbonate. Sodium hydrogen carbonate is the 
preferred base. The reaction is usually conducted at a temperature of about 20^C to 
25 about SO^C, preferably at about 25^0. 

Compounds of the fonnula A which is the starting material for the processes of 
Scheme 2 can be prepared by the methods detailed in M. Menachery and M. Cava., 
"Amino Derivatives of Anhvdrotetnstcvclines' . Can. J. Chem., §2, 2583-2584 (1984). 



30 is hydrogen and is methyl. 

Refenlng to Scheme 3, the compound of the formula II can be formed by 
reaction of a compound of the formula B with an amine reagent, wherein the amine 
reagent is an amine group as described above as the substituent R'. Suitable solvents 





Scheme 3 refers to the preparation of compounds of the fonnula II wherein X 
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include (C, to C4) alcohols, dimethyl sulfoxide, N.N-dimethytfoimamlde, N- 
methyfpyrrolidinone, acetonftrile, water, and acetone and mixtures of these solvents. 
AcetonRrile/ N-methylpyaoiidinone (1:1) or water mixtures are the preferred solvents. 
Optionally, the reaction may be run in the presence of a base, preferably 4 to 20 
5 equivalents of the amine reagent, most preferably 4 equivalents of the amine reagent. 
A base other than the amine reagent may be used in the reaction, suitable bases 
include sodium hydroxide, potassium hydroxide, trieth^amine, sodium carbonate, 
cesium carbonate, and sodium hydrogen carbonate. The amine reagent is the 
preferred base. The reaction is usually conducted at a temperature of about 20^C to 
10 about SO^C, preferably at about 25^0. 

Compounds of the formula B can be prepared from a compound of fomiula A 
by reaction with a compound of formula 



, wherein LG and LG' are each independently selected from a leaving group such as 
20 chloro, bromo, iodo, -OSOaPh. -OSOjPhCHa, -OSOjCHa, or -OSOaCFa. in an inert 
solvent in the presence of base. The prefen'ed leaving group for both LG and LG' is 
bromo. Suitable solvents include dimethyl sulfoxide, N,N-dimethyifonnamide, N- 
methylpyn^olidinone, acetonitrile, and acetone. N-methyipynrolidinone is the prefen'ed 
solvent. Suitable bases include sodium hydroxide, potassium hydroxide, triethyiamine, 
25 sodium carbonate, cesium carbonate, and sodium hydrogen carbonate. Sodium 
hydrogen carbonate is the preferred base. The reaction is usually conducted at a 
temperature of about IQ^C to about lOO^^C, preferably at about 25»C. 



15 




Compounds of the formula li wherein is a group of the formula 



0 



30 




are compounds of the fomiula O in Scheme 2. 
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The compound of the formula A which is the starting material for the processes 
of Scheme 2 can be prepared by the methods detailed in M. Menachery and M. Cava., 
'Amino Derivatives of Anhvdrotetracvclines V Can. J. Chem., 62. 2583-2584 (1984). 

Scheme 4 refers to the preparation of compounds of the formula 11 wherein X 
5 is chloro and is hydrogen. 

Refem'ng to Scheme 4, the compound of the formula II can be prepared by 
reaction of a compound of the formula F with an amine reagent, wherein the amine 
reagent Is an amine group as described above as the substituent R^. Suitable solvents 
include (C, to C4) alcohols, dimethyl sulfoxide, N,N-dimethylformamide, N- 
10 methylpyrroiidinone, acetonitrile, water, and acetone and mixtures of these solvents. 
Acetonitrile/ N-methylpynroIidinone (1:1) or water mixtures are the prefen-ed solvents. 
Optionally, the reaction may be run in the presence of a base, preferably 4 to 20 
equivalents of the amine reagent, most preferably 4 equivalents of the amine reagent. 
A base other than the amine reagent may be used in the reaction, suitable bases 
15 include sodium hydroxide, potassium hydroxide, triethylamine, sodium carbonate, 
cesium carbonate, and sodium hydrogen carbonate. The amine reagent is the 
preferred base. The reaction is usually conducted at a temperature of about 20^C to 
about SO^C, preferably at about 2S^C. 



and X is chloro and R^ is hydrogen, can be prepared from compounds of the formula 
25 E according to the methods described above in Scheme 2 for the preparation of 
compounds of the fomiula O from compounds of the formula A. 

Compounds of the formula P can be prepared from a compound of formula E 
by reaction v^th a compound of formula 



20 



Alternatively, compounds of the formula il wherein R^ is a group of the fonnula 

0 




30 
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R* R9 0 

LG— C-(C)^ XG 



, wherein LG and LG' are ea^ independently selected from a S„2 leaving group such 
as chloro, bromo, lodo, -OSO^Ph, -OSOjPhCHa, -OSOjCHg, or -OSO2CF3, in an inert 
solvent In the presence of base. The prefen-ed leaving group is bromo. Suitable 

10 solvents Include dimethyl sulfoxide, N,N-dimethyIformamide, N-methylpyrroIidinone. 
acetonitriie, and acetone. N-methylpyrrolidinone Is the prefen-ed solvent. Suitable 
bases include sodium hydroxide, potassium hydroxide, triethylamine, sodium 
carbonate, cesium carbonate, and sodium hydrogen carbonate. Sodium hydrogen 
carbonate is the prefen'ed base. The reaction is usually conducted at a temperature 

15 of about 10»C to about 100»C. preferably at about 2S^C. 

An amine compound of the formula E can be prepared in two steps from a 
compound of the formula D. In the first step, the compound of the fonnula D is 
transfonned into a nitroso intemiediate by nitrosation with nitrous acid in an Inert 
solvent. Suitable solvents include aqueous acid solution, such as aqueous 

20 hydrochloric, acetic acid, or aqueous sulfuric acid. Nitrous acid is prepared ]n situ 
according to methods well known to those of ordinary skill in the art. Preferably, 
sodium nitrite is dissolved in an aqueous acid solution, such as aqueous hydrochloric, 
acetic acid, or aqueous sulfuric acid. Aqueous hydrochloric acid is the preferable 
solvent. The temperature of the reaction may be in the range from about O^C to about 

25 50«>C, preferably about 10<>C. 

The nitroso intemiediate is then reduced to the amine of formula E by reaction 
with a reducing agent in a reaction Inert solvent. Suitable reducing agents Include 
sodium dithionite In aqueous base, Iron in glacial acetic acid, and zinc in acetic acid. 
One to about ten equivalents of the reducing agent can be used in the reaction. 

30 Preferably, 5 equivalents of the reducing agent is used. The prefen^ed reducing agent 
is sodium dithionite. When sodium dithionite is the reducing agent, a base must be 
employed. Suitable bases include sodium hydroxide, potassium hydroxide and 
ammonium hydroxide. Preferably, the base Is sodium hydroxide. The pH of the 
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reduction when sodium dithlonite is employed as the reducing agent Is in the range of 
about 8 to about 12, preferably about 9. The reaction time is about 15 minutes to 
about 45 minutes, preferably about 30 minutes. 

The compound of the formula D can be prepared from 7-chioro^ 
5 demethyltetracyciine by treatment with a strong aqueous acid. Suitable acids include 
concentrated sulfuric, hydrochloric or phosphoric acids. The pretended acid is 
concentrated hydrochloric acid. This reaction is usually conducted at a temperature 
of from about 25^0 to about lOO^C, preferably about 50»C to about 70^C. The 
reaction time for the aforesaid reaction is in the range from about 30 minutes to about 
10 2 hours, preferably about one hour, it should be noted that compounds of formula D 
often can be used directly from the reduction reaction vrithout chromatographic 
purification. 

7-Chloro<6-demethyltetracycilne, the compound of fonmula C, is commercially 
available. 

15 Scheme 5 refers to the preparation of compounds of the formula il wherein X 

is hydrogen and is hydrogen. 

Referring to Scheme 5, compounds of the formula II can be formed by reaction 
of a compound of the formula J with an amine reagent according to the methods 
described in Scheme 3 for the preparation of compounds of the formula li from 

20 compounds of the formula B. 



can be prepared from compounds of the fomnula H according to the methods of 
Scheme 2 for the preparation of compounds of the fomnula 0 from compounds of the 
formula A. 

Compounds of the formula J can be prepared from a compound of formula i-f 
30 by reaction with a compound of formula 



Alternatively, compounds of the formula II wherein R^ is a group of the formula 

0 




25 
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R' 0 



, herein LG and LG' are each independently selected from n S„2 iea\^ng group such 
as chloro, bromo, lodo. -OSOjPh, -OSOaPhCHj, -OSOjCHg, or -OSOjCFj, in an inert 
solvent In the presence of base. The prefen^d leaving group is bromo. Suitable 

10 solvents include dimethyl sulfoxide, N.N-dimethylfonnamlde, N-methylpyn^olidinone, 
acetonitrile, and acetone. N-methylpyn'olidinone is the preferred solvent. Suitable 
bases include sodium hydroxide, potassium hydroxide, trieth^amine, sodium 
carbonate, cesium carbonate, and sodium hydrogen carbonate. Sodium hydrogen 
carbonate is the preferred base. The reaction Is usually conducted at a temperature 

15 of about lO^C to about 100<^C, preferably at about 25^0. 

The compound of the formula H can be prepared from the compound of the 
fomiula G by reaction with nitrous acid in an inert solvent according to the methods 
used in Scheme 4 for the preparation of the compound of the formula E from the 
compound of formula D. 

20 The compound of the fonnula G can be prepared from the compound of the 

fonnula D by reduction in a reaction inert solvent. This reduction Is mediated by 
transition metals in the presence of a hydrogen source. Suitable transition metals 
include palladium on carbon, rhodium on carbon, palladium hydroxide on carbon and 
platinum oxide. Ten percent palladium on cartoon is prefenred. Suitable hydrogen 

25 sources include hydrogen gas, ammonium formate and fonnic acid. Hydrogen gas at 
a pressure of about one to about three atmospheres is the pretended hydrogen source. 
Three atmospheres of hydrogen gas is the preferred pressure. Suitable solvents 
include (C, to CJ alcohols, acetonitrile, ethyl acetate, N.N-dimethylformamlde and N- 
methylpyrrolidinone. Methanol is the prefen'ed solvent. All of the above reduction 

30 reactions are usually conducted at a temperature of from about 25 ^ C to about 1 00 C, 
preferably about 25»C. The reaction time is about 30 minutes to about 2 hours, 
preferably about one hour. It should be noted that the compound of formula G often 
can be used directly from the reduction reaction without chromatographic purification. 
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The compound of the formula D is prepared as described In Scheme 4. 

Compounds of the fomtula I and II wherein R* is -CONHCHa-NR^R^^ are 
prepared from compounds of the formula I and II wherein R^ is -CONH, by reaction with 
formaldehyde and a compound of the formula HNR^^R^^ In a reaction Inert solvent. 
5 Suitable solvents forthe aforesaid process Include (C, to CJ alcohols, acetonitrile, ethyl 
acetate, N^N-dimethytfonnamide and N-methylpyn^olidinone. t-Butyl alcohol is the 
preferred solvent. The aforesaid reaction Is usually conducted at a temperature of from 
about 25^0 to about lOO^C, preferably about lOO^C. 

Unless indicated othenwise, the pressure of each of the above reactions Is not 
10 critical. Generally, the reactions will be conducted at a pressure of about one to about 
three atmospheres, preferably at ambient pressure (about one atmosphere). 

The compounds of the formula I or ii which are basic in nature are capable of 
forming a wide variety of different salts with various inorganic and organic acids. 
Although such salts must be pharmaceutically acceptable for administration to animals, 
15 it is often desirable in practice to initially isolate a compound of the fomnula I or II from 
the reaction mixture as a pharmaceutically unacceptable salt and then simply convert 
ttie latter bacic to the free base compound by treatment with an alkaline reagent, and 
subsequently convert the free base to a pharmaceuticaliy acceptable acid addition salt. 
The acid addition salts of the base compounds of this invention are readily prepared 
20 by treating the free base compound with a substantially equivalent amount of the 
chosen mineral or organic acid in an aqueous solvent medium or in a suitable organic 
solvent such as methanol or ethanoi. Upon careful evaporation of the solvent, the 
desired solid salt is otytained. 

The adds which are used to prepare the pharmaceutically acceptable acid 
25 addition salts of the base compounds of this invention are those which form non-toxic 
acid addition salts, eLg,, salts containing pharmacologically acceptable anions, such as 
chloride, bromide, iodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, 
acetate, lactate, citrate or acid dtrate, tartrate or bitartrate, succinate, maleate, fumarate, 
gluconate, saccharate, benzoate, methanesulfonate and pamoate [e.g. , 1 , V-methylene- 
30 bis-(2-hydroxy-3-naphthoate)] salts. 

Those compounds of the formula I or II which are also acidic in nature, e.g. . 
where R^ contains a carboxylate, are capable of forming base salts vM\ various 
phamnacologlcally acceptable cations. Examples of such salts include the alkali metal 
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or alkaiine-earth metal saKs and in particular, the sodium and potassium salts. These 
saKs are all prepared by conventional techniques. The chemical bases which are used 
as reagents to prepare the pharmaceuticaliy acceptable base salts of this invention are 
those which form non-toxic base salts with the herein described acidic compounds of 
5 formula I or 11. These non-toxic base salts include those derived from such 
pharmacologically acceptable cations as sodium, potassium, calcium and magnesium, 
etc. These salts can easily be prepared by treating the conresponding acidic 
compounds with an aqueous solution containing the desired phannacologically 
acceptable cations, and then evaporating the resulting solution to dryness, preferably 

10 under reduced pressure. Aitematively, they may also be prepared by mixing lower 
alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide 
together, and then evaporating the resulting solution to dryness in the same manner 
as before. In either case, stoichiometric quantities of reagents are preferably employed 
in order to ensure completeness of the reaction vy4th maximum yields of the desired 

15 final product. 

The compounds of fonnulae I and 11 of the present invention are useful in the 
prevention, treatment or control of bacterial infections in mammals, fish and birds. The 
compounds of formulae i and 11 exhibit broad-spectrum acti\4ty against both Gram- 
positive and Gram-negative aerobic and anaerobic bacteria including organisms that 

20 are resistant to tetracycline. The antibacterial activity of the compounds of the present 
invention against bacterial pathogens is demonstrated by the compound's ability to 
Inhibit growth of Pasteurella muttlcida . Pasteurella haemolvtica and E. coli . The 
follo\Adng procedures are typical assays. Assay I is utilized to test for activity against 
tetracycline resistant or sensitive Pasteurella multoclda and E. coli and Assay 11 is 

25 utilized to test for activity against Pasteurella haemolvtica , 

Assav I (P. multoclda and E. coli assav) 
This assay is based on a liquid dilution method in microtiter format. A single 
colony of tetracycline (tet) resistant or sensitive P. multocida or E.coli is inoculated into 
5 ml of brain heart infusion (BHi) broth supplemented with tetracycline as a selective 

30 pressure (1 5 |/g/mi and 1 00//g/ml, respectively). The test compounds are prepared by 
solubilizing 1 mg of the compound in 125/il of dimetiiylsulfoxide (DMSO). Dilutions of 
the test compound are prepared using uninoculated unsuppiemented BHI broth with 
teb^acycline. The concentrations of the test compound used range from 200 /ig/ml to 
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0.098 pg/mi by two-fold serial dilutions. The P. multodda or E. coll culture is diluted 
mth uninoculated unsupplemented BHI broth with tetracycline. This diluted cell 
suspensions are mixed with respective serial dilutions of the test compound to make 
a 10^/ml of final cell concentration and incubated at 37^C for 18 hours. The minimum 
5 inhibitory concentration is equal to the concentration of the compound exhibiting 1 00% 
inhibition of growth of P. multodda or E. coll as detennined by comparison with an 
uninoculated control. 

All of the compounds of formula I and II which were tested had an MIC less than 
100 //g/ml against Pasteurella multicida and Pasteurella haemolyBca . All of the 
1 0 compounds of formula I which were tested had an MIC less than 1 00 |/g/mi against E. 
coH. 

Assay II (P. haemolvtica) 
This assay is based on an agar dilution method using a manual multiple 
inoculator such as a Steers Replicator®. Two to five colonies isolated from an agar 

15 plate are inoculated into BHI broth and incubated overnight at 37^ C vrith shaking (200 
rpm). The next morning, 300 fA of the fully grown P. haemolvtlca preculture is 
inoculated into 3 ml of fresh BHI broth and is Incubated at 37^C with shaking (200 
rpm). The appropriate amounts of the test compounds are dissolved in ethanol and 
a series of two-fold serial dilutions are prepared. Two mi of the respective serial dilution 

20 is mixed with 18 ml of molten BHI agar and solidified. When the inoculated £. 
haemolvtica culture reaches 0.5 McFariand standard density (a density comparison of 
an unknown innoculum preparation to a standard Barium sulfate suspension), about 
5 of the £. haemolytica culture Is inoculated onto BHI agar plates containing the 
various concentrations of the test compound using a Steers Replicator and incubated 

25 for 1 8 hours at 37^ C. Initial concentrations of the test compound range from 1 00-200 
fig/ml The MIC is equal to the concentration of the test compound exhibiting 100% 
inhibition of growth of P. haemolvtica as determined by comparison Mrith an 
uninoculated control. 

The in yh^ activity of the compounds of formula I or II can be detemnined by 

30 conventional animal protection studies well known to those skilled in the art. Usually 
these studies are carried out in mice. 

Mice are allotted to cages (10 per cage) upon their arrival, and allowed to 
acdimate for a minimum of 48 hours before being used. Animals are inoculated with 
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0.5 ml of a 3 X 10^ colony forming unit (CFU)/mi bacterial suspension (P. multodda^ 
Intraperitoneally. Each experiment has at least 3 non-medicated control groups 
including one infected with 0.1X challenge dose and two infected with 1X challenge 
dose; a 10X challenge data group may also be used. Generally, all mice in a given 
5 study can be challenged within 30-90 minutes, especially If a repeating syringe (such 
as a Cornwall* syringe) is used to administer the challenge. Thirty minutes after 
challenging has begun, the first compound treatment is given. It may be necessary for 
a second person to begin compound dosing if all of the animals have not been 
challenged at the end of 30 minutes. The routes of administration are subcutaneous 

10 or oral. Subcutaneous doses are administered into the loose skin in the back of the 
neck whereas oral doses are given by means of a feeding needle. In both cases, a 
volume of 0.2 ml is used per mouse. Compounds are administered 30 minutes, 4 
hours, and 24 hours after challenge. A control compound of known efficacy 
administered by the same route is included in each test. Animals are obsen^ed daily, 

15 and the number of sunrfvors In each group is recorded. The P. multocida model 
monitoring continues for 96 hours (four days) post challenge. Sunnving mice are 
asphyxiated with carii>on dioxide at the end of the study. 

The P[^o is a calculated dose at which the compound tested protects 50% of 
a group of mice from mortality due to the bacterial infection which would be lethal in 

20 the absence of drug treatment. 

To implement the methods of this invention for the treatment, prevention, or 
control of bacterial Infections, an effective dose of a compound of formula I or 11 is 
administered to a susceptible or infected animal by parenteral (i.v., i.m. or s.c), oral or 
topical route. The effective dose will vary with the severity of the disease, and the age, 

25 weight and condition of the animal. However, the dose will usually range from about 
0.1 to about 150 mg/kg of body weight per day, preferably from about 0.1 to about 50 
mg/kg. 

The in vivo activity of the compounds of the invention for the treatment or 
prevention of osteoarthritis may be determined according to the methods of Yu et al . 
30 in Arthritis and Rheumatism , 34 (10), 1150-1159 (1992). 

To implement the methods of this invention for the treatment or prevention of 
osteoarthritis, an effective dose of a compound of formula I or li is administered to a 
to a mammal by parenteral (i.v., i.m. or s.c), oral, buccal or topical route. The effective 
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dose will vary ^th the nature and severity of the diseasOt and the age, weight and 
condition of the animal. However, the dose will usually range from about 0.1 to about 
150 mg/kg of body weight per day, preferably from about 0.1 to about 50 mg/kg. The 
dosage regime may be adjusted to provide the optimal therapeutic response. 
5 This invention also provides a method of treating, preventing or controlling a 

bacterial infection or a mycoplasmic infection In an animal in need of such treatment, 
prevention or control comprising administering to said animal a bacterial or 
mycoplasmic effective amount of a compound of the formula (I) or (II) or a 
pharmaceutically acceptable salt thereof. 
10 This invention also provides a method of treating or preventing osteoarthritis in 

an animal in need of such treatment or prevention comprising administering to said 
animal a bacterial or mycoplasmic treating amount of a compound of the formula (i) or 
(11) or a pharmaceutically acceptable salt tiiereof. 

The compositions of the present invention may be formulated In a conventional 
15 manner using one or more pharmaceutically acceptable carriers. Thus, the active 
compounds may be formulated for oral, buccal, intranasal, parenteral (e.g. . intravenous, 
intramuscular or subcutaneous) or rectal administration or in a form suitable for 
administration by inhalation or Insufflation. 

The active compounds may be fonnulated for parenteral administration by 
20 injection, including using conventional catheterization techniques or infusion. 
Fonnulations for injection may be presented in unit dosage form, eg,, in ampules or 
in muKi-dose containers, witti an added preservative if needed. The compositions may 
take such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, 
and may contain fomnulating agents such as suspending, stabilia'ng and/or dispersing 
25 agents. Altematively, the active ingredient may be in powder form for reconstitution 
with a suitable vehicle before use, s^, sterile pyrogen-free water. 

A suitable vehicle for parenterally administering eltiier the antibiotic or 
osteoarthritic dose is a solution of the compound in sterile water, or a solution of the 
compound in a solvent comprising at least 50% water and a pharmaceutically 
30 acceptable cosolvent or cosolvents such as methanol, ethanol, isopropyl alcohol, 
propylene glycol, glycerol, caitonate esters like diethyl carbonate, dimethyl sulfoxide, 
N,N-dimettiylfonDamide, N,N-dimetiiylacetamide, l-methyl-2-pyn'oIidinone, andthelike. 
Suspensions are also suitable vehicles for administering the compounds of this 
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invention. The suspending medium can be, for exampie, aqueous carboxymetliyf 
cellulose, inert oils such as peanut oil, highly refined mineral oils, aqueous 
polyvinylpyn'olidone and so forth. Suitable physiologically acceptable adjuvants may 
be necessary to maintain the compound in suspension. These adjuvants may be 
5 chosen from among thici(eners such as carboxymethyl cellulose, polyvinylpyrrolidone, 
gelatin, and the alginates. Surfactants are also useful as suspending agents. These 
surfactants include: lethlcin, alkylphenol polyethylene oxide adducts, 
naphthalenesuKonates, alkylbenzenesulfonates and polyoxyethylene sorbitan esters. 
Agents affecting surface tension can also help In making useful suspensions. Such 

10 agents include silicone antifoams, sorbitol, and sugars. For intravenous use the total 
concentration of solutes should be controlled to render tiie preparation isotonic. Thus 
in a further aspect the invention provides pharmaceutical compositions comprising a 
compound of the formula (I) or (II) or a phamnaceuticaliy acceptable salt thereof 
together with a pharmaceutically acceptable cannier or diluent. 

1 5 For oral administration, either of the osteoarthritis or antibiotic phamiaceutical 

compositions may take the form of, for example, tablets or capsules prepared by 
conventional means with phannaceuticaliy acceptable excipients such as binding 
agents (e.g. . pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyt 
methylcellulose); fillers (e.g. . lactose, microcrystalline cellulose or calcium phosphate); 

20 lubricants (e.g. . magnesium stearate, talc or silica); disintegrants (e.g. . potato starch 
or sodium starch glycolate); or wetting agents {e^, sodium laur^ sulphate). The 
tablets may be coated by methods well known in the art. Uquld preparations for oral 
administration may take the form of, for example, solutions, syrups or suspensions, or 
they may be presented as a dry product for constitution with water or other suitable 

25 vehicles before use. Such liquid preparations may be prepared by conventional means 
wKh pharmaceutically acceptable additives such as suspending agents fe.g. . sorbitol 
syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g. . lecithin 
or acacia); non-aqueous vehicles (e.g. . almond oil, oliy esters or ethyl alcohol); and 
presen^atives fe.g. metiiyl or propyl p-hydroxybenzoates or sorbid acid). 

30 For buccal administration either of the antibiotic or osteoarthritis compositions 

may take the form of tablets or lozenges formulated in a conventional manner. 
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The active compounds may also be fomiulated in rectal compositions such as 
suppositories or retention enemas, e. g.. containing conventional suppository bases 
such as cocoa butter or other glycerides. 

For intranasal administration or administration by inhalation, the active 
5 compounds are conveniently delivered In the form of a solution or suspension from a 
pump spray container that Is squeezed or pumped by the patient or as an aerosol 
spray presentation from a pressurized container or a nebulizer, with the use of a 
suitable propellent, e,q„ dichlorodifluoromethane, trichlorofluoromethane, 
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a 

1 0 pressurized aerosol, the dosage unit may be determined by providing a valve to deliver 
a metered amount. The pressurized container or nebulizer may contain a solution or 
suspension of the active compound. Capsules and cartridges (made, for example, from 
gelatin) for use in an Inhaler or insufflator may be formulated containing a powder mix 
of an active compound and a suitable powder base such as lactose or starch. 

1 5 Typical unit dosage forms for topical administration will contain about 0.5 wt. % 

to about 10 wt. %, preferably about 1 wt. % to about 3.5 wt. %, most preferably about 
2.5 wt. % to about 3.5 wt. % of a compound of formula I or II, based on the entire 
weight of the composition per topical unit dose application. If the composition is 
intended for sustained release such as by using microcapsules or microspheres, much 

20 larger amounts of the active Ingredient would of course be incorporated into an 
Individual unit. 

For topical administration, solutions or suspensions of a therapeutic agent in 
dear or mill^y lotions, gels, creams, ointments, sprays, lip balm, clotiiwipe, impregnated 
bandages and other topical and transdermal delivery devices may be employed. 

25 Suitable solvents or vehicles, for instance, for the topical antibiotic or 

osteoarthritic composition of the present invention includes methanol, ethanol, 
propanol, acetone, n-butyl alcohol, Isobutyl alcohol and the iiice. 

The following Examples illustrate the preparation of the compounds of the 
present invention. Melting points are uncon-ected. NMR data are reported in parts per 

30 million (6) and are referenced to the deuterium lock signal from the sample solvent 
(deuterio-dimethylsuifoxide (DMSO-dg) unless othenArise spedfied). Commerdal 
reagents were utilized wittiout further purification. THF refers to tetrahydrofuran. DMF 
refers to dimethytformamide. Preparative High Pressure Liquid Chromatography (HPLC) 
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was carried out using reverse-phase C-8 or C-18 silica gel using the appropriate nrtixture 
of water, acetonitrile and trifluoroacetic add. Chromatography refers to column 
chromatography performed using 32-63 /mi silica gel and executed under nitrogen 
pressure (flash chromatography) conditions. Room or ambient temperature refers to 
5 20-25^ C. All non-aqueous reactions were run under a nitrogen atmosphere for 
convenience and to maximize yields. Concentration at reduced pressure implies the 
use of a rotary evaporator. 

EXAMPLE 1 

Preoaration of B 

10 9-rfBROI^OACETYUAMINOlANHYDROTETRACYCUNE 

9-Aminoanhydrotetracycline (prepared according to the procedure detailed In 
M. Menachery and M. Cava., 'Amino Derivatives of Anhvdrotetracvclines* . Can, J. 
Chem., §2, 2583-2584 (1 984)) (1 .00 g, 2.09 mmol) was dissolved in 12 ml of 1-methyl-2- 
pyrrolidinone. Sodium bicarbonate (700 mg, 8.33 mmol) was added, followed by 220 

15 //I of bromoacetyl bromide. The resulting reaction mixture was stirred at room 
temperature under an inert atmosphere of nitrogen. After 15 minutes, another 220 //I 
of bromoacetyl bromide was added. The resulting reaction mixture was stinted at room 
temperature for 90 minutes. It was then added dropwise to 300 ml of ice cold 
ether/isopropanol(10:1). The orange solids were collected by filtration and dried. This 

20 material was redissolved in 200 ml of water. The pH of the reaction mixture was 
adjusted to 5. This aqueous mixture was then extracted with ethyl acetate. The 
combined ethyl acetate layers were dried (sodium sulfate) and concentrated under 
reduced pressure to give 520 mg of the product. NMR (dimethyl sulfoxide-dg) 8.22 
(d. 1H. J=9.1 Hz) 7.41 (d, 1H, J=9.1 Hz) 2.36 (s, 3H). 

26 EXAMPLE 2 

9-ffBR0M0PROPIONYL^AMIN01ANHYDR0TETRACYCLINE 
in a procedure analogous to Example 1 except that 3-bromopropionyl-bromlde 
was used instead of bromoacetyl bromide, the title compound was prepared. 

EXAMPLE 3 

30 9-rfPYRROLlDINOACETYUAMIN01ANHYDROTETRACYCUNE 

In a typical run, 100 mg of a compound from Example 1 was dissolved in 2 ml 
of anhydrous l-methyI-2-pyn'oIldinone. Pyn'olidine (0.75 mi) was added and the 
resulting reaction mixture was stirred at room temperature for 30 minutes, it was then 
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added dropwise into 16 mL of ice cold ether/isopropanot (10:1). The resulting solids 
were collected by filtration and dried to give the desired product. 

EXAMPLES 4^ 

In a method analogous to Example 3 the compounds depicted in Table 1, 
5 Examples 4-8, were prepared. 

9-fPHENYLUR^)ANHYDqOTETRACYCMN^ 
S-AminoanhydrotetracycIIne (300 mg, 0.628 mmoi) was dissolved in 3 ml of 1- 
methyl-2-pyn^olidinone. Phenyl isocyanate (112 mg, 0.942 mg) was added and the 
1 0 resulting reaction mixture was stin-ed at room temperature for 90 minutes. The reaction 
mixture was then added dropwise to 60 ml of ice cold ether/isopropanol (10:1). The 
orange solids were collected by filtration and dried to give 370 mg of the product. 

EXAMPLE 10 

9-r(I^ETH0XYCARB0IWUAMIN01ANHYDROTETRACYCUNg 
15 9-Aminoanhydrotetracycline (750 mg, 1.57 mmol) was dissolved in 5 ml of 1- 

methyl-2-pynrolidinone. Sodium bicarbonate (NaHCOa) (750 mg, 8.95 mmol) was 
added, followed by 0.3 ml of methyl chloroformate. The resulting reaction mixture was 
stinted at room temperature for 30 min. It was then added dropwise to 30 ml of ice cold 
ether/isopropanol (10:1). The orange solids were collected by filtration and dried. This 
20 material was redlssolved in 50 ml of water and the pH was adjusted to 5. This aqueous 
mixture was then extracted with ethyl acetate (EtOAc). The combined organic layers 
were dried over sodium sulfate (NajSOJ, and concentrated under reduced pressure to 
give 120 mg of the product. 

25 

EXAMPLES 11-13. AND 16-17 

in a me^od analogous to Example 10 the compounds of Examples 11-13, 16 
and 17, depicted in Table 1, were prepared. 

EXAMPLE 14 

30 9-fACETYL AMINO^ANHYDROTETRACYCLINE 

9-Aminoanhydrotetracycllne (1 .0 g, 2.09 mmol) was dissolved in 1 6 ml of water. 
Sodium acetate (0.781 g, 9.52 mmol) was added and the resulting aqueous solution 
was cooled to approximately O^C. Acetic anhydride (0.30 ml) was added at O^C and 
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the resulting reaction mixture was stin^d at O^C for 20 minutes. Concentrated 
ammonium hydroxide (0.16 ml) was then added and the resulting reaction mixture was 
stirred at O^C for 5 minutes. The reaction mixture was warmed to room temperature 
and the pH was adjusted to 5 with dilute HCI. The aqueous layer was extracted with 
5 ethyl acetate. The combined organic layers were dried over sodium sulfate and 
concentrated under reduced pressure to give 980 mg of the title compound. 

PCAMPLE1S 
S-fFORMYLAMINOUNHYDROTETRACYCUNE 
9-Aminoanhydrotetracycline (500 mg, 1046 mmol) was dissolved in 8 mi of 96% 
10 fomnlc acid along with 86 mg of sodium acetate. The reaction mixture was cooled In 
an ice bath and acetic anhydride (1 .5 ml) was added dropwise. The resulting reaction 
mixture was stinted at O^C for 10 minutes and then at room temperature for 1 hour. 
The reaction mixture was then added dropwise to 50 ml of ice cold diethyl 
ether/isopropanol (10:1). The solids were collected by filtratton and then redtssolved 
15 in water. The pH was adjusted to 5 and the aqueous layer was extracted with ethyl 
acetate. The combined organic layers were dried over sodium sulfate and concentrated 
under reduced pressure to give 350 mg of the title compound. 

EXAMPLE 18 

&-AMINO-7-CHLORO-6-DEMETHYLANHYDROTETRACYCUNE 
20 7*Chloro-6-demethylanhydrotetracycnne (2.3 g, 4.75 mmol) was dissolved in 200 

ml of water. The reaction mixture was chilled In ice and sodium nitrite was added as 
a solution In water (393 mg sodium nitrite in 10 ml of water). The pH of the reaction 
mixture was adjusted to 1 with concentrated HCI. The reaction mixture was left 
standing in the refrigerator (at about 15^0) overnight. The following morning, the pH 
25 of the reaction mixture was adjusted to 9 with 5M sodium hydroxide. Sodium 
hydrosumte (4.13 g) was added and the resulting reaction mixture was stin-ed at room 
temperature for 40 minutes. It was then extracted v^Afh ethyl acetate. The combined 
organic layers were dried (sodium sulfate), and concentrated under reduced pressure. 
The resulting residue was dissolved in 200 ml of methanol and 4 ml of concentrated 
30 HCI. The resulting solution was concentrated under reduced pressure to gh/e 1.82 g 
of the the title compound. 
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EXAMPLE19 

Preparation of E 

9-rfBR0M0ACFIYnAMIN0V7>CHL0Ra6-DEMETHYUNHYDR0TCT 

In a method analogous to that used in Example 1 exoept 9-amino-7*chloro-6- 
5 demethylanhydrotetracycline is used as a starting material 9-[{bromoaeetyl}amlno]*7- 
chloro-6-demethylanhydrot6traoyciine was prepared. 

EXAMPLE 20 

9-rfPYRROUDHSIOACETYUAMINOV7-CHLORO>6-DEMETHYL- 
ANHYDROTETRACYCUNE 
10 in a typical run, 100 mg of a compound from Example 1 9 was dissolved in 2 mi 

of anhydrous 1-methyl-2-pynrolidinone. Pyrrolidine (0.75 ml) was added and the 
resulting reaction mixture was stirred at room temperature for 30 minutes. It was then 
added dropwise into 15 mL of ice cold ether/isopropanol (10:1). The resulting solids 
were collected by filtration and dried to give the desired product. 
15 EXAMPLES 21-38 

9-SUBSTITUTED-7>CHLORO-6-DEMETHYLANHYDROTETRACYCUNIES 
In a method analogous to that used in Example 20, using the appropriate amine 
reagent, the 9-substituted-7-chloro-6-demeth^anhydrotetracyclines were prepared. 

EXAMPLE 39 

20 9-AMINO-6-DEMETHYLANHYDR0TETRACYCUNE 

7-Chloro-6<lemethyianhydrotetracyciine (1 .5 g, 3.09 mmol) was dissolved in 20 
ml of 2-methoxyethanol. The resulting solution was transferred to a hydrogenation 
bottle. After 460 mg of 10% palladium on carbon (Pd on C), was added, the resulting 
reaction mixture was hydrogenated under 50 psi of hydrogen for 5 hours. The reaction 

25 mixture was then filtered through diatomaceous earth (Ceiite^) to remove the catalyst. 
The filtrate was concentrated under reduced pressure to a volume of approximately 10 
ml. This solution was then added dropwise to 100 ml of ice cold ether/isopropanol 
(10:1). The bright yellow solids were collected by filtration and dried to give 1 .14 g of 
6-demethylanhydrotetracycline. 

30 6-DemethylanhydrotetracyciIne (50 mg. 1.21 mmol) was dissolved In 40 ml of 

water. The aqueous solution was cooled in an ice bath and sodium nitrite (100 mg, 
1 .45 mmol) was added as a solution in 5 mi of water. The pH of the reaction mixture 
was adjusted to 1 with concentrated hydrochloric acid. The resulting reaction mixture 
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was placed in the refrigeration (about 1S<^C) overnight. The following morning, the pH 
of the reaction mixture was adjusted to about 9 with 5 M sodium hydroxide (aq). An 
excess of sodium dithionite (1.05, 6.05 mmol) was added the resulting reaction mixture 
was stirred at room temperature for 30 minutes. (The pH was about 4.5). The aqueous 
5 layer was then extracted ^h ethyl acetate. The combined organic layers were dried 
(sodium sulfate), and concentrated under reduced pressure. The resulting residue was 
redissolved in 10 ml of methanol and 1 ml of concentrated hydrochloric acid. This 
solution was concentrated under reduced pressure and dried under high vacuum to 
give 148 mg of 9-amino*6-demethyianhydrotetracycline. 

10 EXAMPLE 40 

9-rfBROMOACETYUAMINa6-DEMETHYLANHYDROTETRACYCUNE 
9-Amlno*6^emethylanhydrotetracyciine (178 mg, 0.383 mmol) was dissolved 2 
ml of 1-methyl-2-pyrroIidinone along with 168 mg of sodium bicarbonate. Bromoacetyi 
bromide (0.04 ml, 0.460 mmol) was added at room temperature. The resulting reaction 

15 mixture was stin-ed at room temperature for 30 minutes. Another portion of 
bromoacetyi bromide (0.022 ml, 0.249 mmol) was added and the resulting reaction 
mixture was stinted at room temperature for another 2 hours. The reaction mixture was 
then diluted with 2 ml of methanol and filtered to remove the sodium bicariDonatea. The 
filtrate was concentrated and then added dropwise to 10 ml of ice-cold 

20 ether/isopropanol (10:1). The solids were collected by filtration and dried to give 200 
mg of the crude product. 

EXAMPLE 41 

9-rfMETH0XYCARB0NYL)AMIN01TETRACYCUNE 
In a typical case, 180 mg of compound from Example 10 was dissolved in 30 

25 ml of CHCI3, and 1 ml of methanol. 5, 1 0, 1 5, 20-Tetraphenyl -21 H, 23H-porphine (TPP, 
lOmg) was added and the resulting reaction mixture was transferred to a Pyrex round- 
bottom flask that was equipped with an oxygen gas inlet and vent. This Pyrex flask was 
placed 2-3 inches from a 450^att, medium-pressure, mercury vapor lamp from Ace- 
Hanovla. This lamp, in tum, was positioned vertically inside a borosllicate 

30 photochemical immersion well that was equipped with a Pyrex absorption sleeve. The 
immersion well was cooled with running tap water; and the extra voltage that was 
required for the lamp was provided by a power supply box flrom Ace-Hanovia. This 
entire set up was placed inside the appropriate photochemical chamber. To inltate the 
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singlet oxygen photooxidation, oxygen \ras bubbled through the reaction mixture while 
it was InBdiated with the 450^att mercury vapor lamp. After 1 5 minutes, the lamp was 
turned off and the oxygen was disconnected. The reaction mixture was concentrated 
under reduced pressure. The resulting residue was talcen up in 20 ml of methanol and 
5 filtered to remove the TPP. The filtrate, containing the peroxide Intermediate was used 
for the next step without further purification. 

The peroxide Intennediate prepared above, was placed in a hydrogenation 
botUe. Platinum oxide (36 mg) was added and the resulting reaction mixture was 
hydrogenated under SO psi of hydrogen for 2 hours. The reaction mixture was then 
10 filtered through Celite^ to remove ttie catalyst and the filtrate was concentrated under 
reduced pressure. The resulting residue was redlssolved In 2 ml of methanol and then 
added dropwise to 1 5 ml of ice cold ether/isopropanol (1 0: 1 ). The light tan solids were 
collected by filtration and dried to give 70 mg of the product. 

NMR (dimethyl sulfoxlde^e): 7.85 (d, 1H, J:8.4 Hz); 7.10 (d, 1H, J:8.4 Hz); 
15 1.51 (s,3H). 

MS (LSIMS, m+1) 518. 

EXAMPLE 42-45 

in a method analogous to Example 41 , except that the compounds prepared in 
Examples 10, 11, 12, 14 and 15 were respectively used Instead, the 9-substituted 
20 tetracyclines were prepared. 

EXAMPLE 46 

9>r(N.N-DIMETHYLAMIN0 ACETYUAMINOITETRACYCUNg 
In a typical mn, 500 mg of the anhydrotetracycline Intermediate B (Example 1) 
was dissolved In 50 mL of CHCia and 2 ml of methanol. 5, 1 0, 1 5, 20-Tetraphenyl-21 H, 

25 23H-porphine (TPP, 10 mg) was added and the resulting reaction mixture was 
transfenred to a Pyrex round-bottom flask that was equipped with an oxygen gas inlet 
and vent. This Pyrex flasic was placed 2-3 Inches from a 450-watt, medium-pressure, 
mercury vapor lamp from Ace-Hanovia. This lamp. In turn, was positioned vertically 
Inside a borosilicate photochemical immersion well that was equipped with a Pyrex 

30 absorption sleeve. The immersion well was cooled with running tap water; and the 
extra voltage that was required for tiie lamp was pro>rided by a power supply box from 
Ace-Hanovia. This entire set up was placed inside the appropriate photochemical 
chamber. To inKate the dnglet oxygen photooxidation, oxygen was bubled through the 



W096A34852 



PCTyiB96/00335 



-57- 

reaction mixture while K was irradiated with the 450-watt mercury vapor lamp. After 1 5 
minutes, the lamp was turned off and the oxygen was disconnected. The reaction 
mixture was concentrated under reduced pressure. The resulting residue was taken 
up in 30 ml of methanol and filtered to remove the TPP. The filtrate, containing the 
5 peroxide intermediate was used for the next step without further purification. 

NMR (dimethyl sutfoxide-de) 8-26 (d, 1H, J = 8.9 Hz), 7.24 (d, 1H, J =^ 8.9 
Hz), 1.55 (s, 3H). 

The peroxide intemnedlate, prepared above, was transferred to a hydrogenation 
bottle. 5% Rhodium on carbon (120 mg) was added and the resulting reaction mixture 
10 was hydrogenated under 50 psi of hydrogen for 5 minutes at room temperature. The 
reaction mixture was filtered through diatomaceous earth to remove the catalyst. The 
filtrate was concentrated under reduced pressure to give 380 mg of 9-[(bromoacetyl)* 
amino]dehydrotetracycline. 

NMR (dimethyl sulfoxlde-dg) 8.26 (d, 1H, J = 8.2 Hz), 7.24 (d, 1H, J = 8.2 
15 Hz). 1.55 (s,3H). 

9-[(Bromoacetyl)amIno]dehydrotetracycllne (320 mg) was dissolved in 4 ml of 
the 40% solution of dimethylamine in water and 1 mL of methanol. The resulting 
reaction mixture was stin-ed at room temperature for 30 minutes. The reaction mixture 
was then concentrated under reduced pressure. The resulting residue was redissolved 
20 in 5 ml of methanol and added dropwise to 30 ml of ice cold ether/isopropanol (1 0:1 ). 
The brown solids were collected by filtration and dKed to give 319 mg of the free base 
of the dehydrotetracycline. 

'H NMR (dlmettiyl sulfoxide-de) 8.17 (d, 1H, J = 8.3 Hz), 6.85 (d, 1H, J = 8.3 
Hz). 1.37 (s, 3H). MS (LSIMS, m+1) = 543. 
25 This material was converted to the hydrochloride salt by dissolution in 10 ml of 

methanol followed by addition of 2 equivalents of IN aqueous hydrochloric acid. 

^H NMR (dimettiyl sulfoxide-do) 8.10 (d, 1H, J = 8.3 Hz). 7.32 (d, 1H. J = 8.3 
Hz). 1.60 (s, 3H). 

The solution containing the hydrochloride salt of the dehydrotetracycline 
30 (prepared above) was transferred to a hydrogenation bottle. Platinum oxide (52 mg) 
was added and the resulting reaction mixture was hydrogenated under 50 psi of 
hydrogen for 2 hours at room temperature. The reaction mixture was filtered through 
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CdlRe^. The filtrate was concentrated under reduced pressure and dried under high 
vacuum to obtain 202 mg of the title compound. 

NMR (dimethyl sutfoxide<ie) 8.10 (d, 1H, J =: 8.2 Hz), 7.13 (d, 1H, J ^ 8.2 
Hz), 1.52 (s, 3H). MS (USIMS, m+1) » 545. Analytically pure sample was obtained by 
5 preparative HPLC. 

EXAMPLE 47 

9-rft-BUTYU\MIN0ACETYUAMIN01TETRACYCUNE 
9-[(Bromoacetyl)amino]dehydrotetracycline, from Example 46, (340 mg, 0.604 
mmol) was dissolved in 3 ml of anhydrous acetonitrile and 1 ml of 1-m6thyl*2- 

10 pyn^oiidinone. t-Butylamine (0.26 ml, 2.42 mmol) was added and the resulting reaction 
mixture was stirred at room temperature for 40 minutes. The reaction mixture was 
concentrated under reduced pressure. The resulting residue was dissolved in 3 ml of 
methanol and added dropwise to 16 ml of ice cold ether/isopropanol (10:1). The brown 
solids were collected by filtration and dried to give 280 mg of 9-[(t-butyiamino- 

1 5 acetyOamino]dehydrotetracycline. Some of this material (250 mg) was converted to the 
hydrochloride salt by dissoMng it in 10 ml of methanol followed by addition of two 
equivalents of IN aqueous hydrochloric acid. 

A solution containing 1 50 mg of the hydrochloride salt of the dehydrotetracycline 
in 10 ml of methanol was transfen^ed to a hydrogenation bottle. Platinum oxide (30 mg) 

20 was added and the resulting reaction mixture was hydrogenated under 50 psi of 
hydrogen for 2 hours at room temperature. The reaction mixture was filtered through 
Celite^ to remove the catalyst. The filtrate was concentrated to a volume of about 4 ml. 
This was then added dropwise to 15 ml of ice cold ether/isopropanol (10:1). The light 
tan solids were collected by filtration and dried to give 1 10 mg of the title compound. 

25 NMR (dimethyl sulfoxide^e) 8.25 (d, 1H, J = 8.3 Hz). 7.18 (d, 1H, J = 8.3 

Hz), 1.55 (s, 3H), 1.29 (s, 9H). MS (I^IMS, m+1) = 574. An analytically pure sample 
was obtained by preparative HPLC. 

EXAMPLES 48-52 AND 54-63 
In a method analogous to Example 47, except that the appropriate amine 

30 reagent was used, the 9-substituted tetracyclines of Examples 48-52 and 54-63 were 
prepared. 
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EXAMPLE S3 

9>fMETHYLAMINOACETYLAMINO^TETRACYCUNE 
in a method analogous to Example 46 except that 40% methylamine in water 
was used instead of 40% dimethylamine In water, the title compound was prepared. 
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CLAIMS 

1 . A compound of the formula 




wherein n is an integer from zero to four; 

Is hydrogen or (C,-Co)alkyl; 
PP Is hydrogen; (C,-Ce)a!kyl optionally substituted with one or more 
20 substituents, preferably one to three substituents, independently selected from 

methylthio, (C^-Ce}aikoxy, amino, guanidino. amido, carboxamido, 

O 0 0 0 

25 II II 1! II 

(C,-Ce)a!ky|.C-0-. (C,.Ce)alkyl-HN-C-. dl(C,-Cfl)aIkyl-N.C., (C,-Cei)alkyl-C-NH-, 
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O O O O 

11 T' II II II 

(C,-C8)alkyl-C-N-(C,-Ce)alkyl. (C,-Ce)alkyl-0-C-. HC-NH-, and HO-C-; 

(Ce-C,o)aryi-(CH2V, wherein h is an integer from zero to three, wherein the (Cg- 
C,o)aryl moiety of sedd (Ca-C,o)aryl-(CH2)h group may optionally be substituted viUh one 
or more substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-C,)alkyl, (C,-Ce)aIkoxy. (C,-Ce)alkylsulfonyi, ti1halo(C,-Cs)aIkyi. 

amino, cyano, (C,-Ce)aikylamino, di(C,-Ce)alkylamino, amido, carboxamido, 

O 0 0 0 

II II II n 

(C,-Ca)alkyl-C.O., (C,-C8)alkyl-HN.C-. dl(C,-C8)alkyl-N-C-, (Ci-Ce)alkyl-C-NH-, 
15 O O O O 

II II II II 

(C,-Ce)aikyl-C-N-(C,-CB)aIkyl, (C,-Ce)alkyl-0-C-, HC-NH-. and HO-C-; 

or (C3-Ca)cycloalkyi-(CH2)j-, wherein j is an integer from zero to three, wherein 
the (C3-CB)cydoalkyl moeity of said {C3-C,)cycloalkyl-(CH2)j- group may optionally be 
20 substituted vtdth one or more substituents, preferably one to three substituents, 
independentiy selected from halogen, hydroxy, (C,-Ce)alkyl, (C,-Ce)alkoxy. (C,- 



10 



25 Cs)aikylsuIfonyl, trihalo(Ci-Ce)alkyl, amino, cyano, (C,-Ce)alkyiamino, di(C,- 
C,)aIkylamino, amido, carboxamido, 

O 0 0 0 

30 II II II II 

(C,.CB)alkyl-C-0-. (C,-C«)alkyl-HN.C-, di(C,.Ce)alkyl-N-C-, (C,-Ca)alkyl-C-NH-, 

O 0 0 0 

II II II II 

35 (C,-Ce)alkyl-C-N-(C,-Ce)alkyl, (C,-Ce)alkyl-0-C-, HC-NH-, and HO-C-; 

R' is halogen; amino; hydroxylamino; (C,-C,2)aIkylamino optionally substitued 
with one or more substituents, preferably one to three substituents, independentiy 
selected from halogen, hydroxy, (C,-Ce)alkoxy, (C,-Ce)alkyisuifonyl.trihalo(C,-Ce)alkyi. 
amino, cyano, (C,-Ce)alkylamino, di{C,-Ce)alkyiamino, amido, carboxamido. 
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O 0 0 0 

II II II 11 

(C,-Ce)aIkyl-C-0-. (C,-Ce)alkyl-HN-C-. dl(C,-CB)aIkyI-N-C-, (C,.Ce)alkyl-C-NH-. 

5 

O 0 0 0 

II II II I! 

(C,-Ce)alkyl-C-N-(C,-Ce)aikyl, (C,-Ce)alkyl-0-C-. HC-NH-, and HO-C-; 

(C,-Ci8)cycioalkylamino wherein the (C3-C,,)cycloaIkyl moiety of said (C,- 
10 C„)cycloalkyl amino group may optionaliy be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-Ce)alkoxy, (C,-Ca)alkylsulfonyl, trihalo(C,-Cg)alkyl, amino, cyano, 

(Ci-Cg)alkylamino. dl(C,-Ca)alkylamino, amido, carboxamido, (C,-Cg)atkyl, 

O O O O 



15 



(G,-Ca)alkyl-C-0-, {C^-Cgjalkyl-HN^. di(C,-Cg)alkyl-N-C-, (C,.Ce)alkyl-C.NH-, 
20 O O O O 

II T" II II ii 

(C,^a)alkyl-C-N-(C,-Ce)alkyl, (C,-Ce)aIkyI-0-C-, HC-NH-, and HO-C-: and wherein the 
amino moiety of said (C3-C,g)cycloalkylamino group may optionally be substituted with 
(C,-C,)alkyl: 

25 di(C3-C,,)cycloaikyl-amino optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, 
(C,-Ce)alkoxy, (C,-C,)alkylsulfonyl,trihalo(C,-Cg)alkyl, amino, cyano. (C,-Cg)alkylamino, 



30 



di(Ci-Cg)alkylamino, amido, carboxamido, (C,-Cg)alkyl, 

O 0 0 0 

II II II 0 

(C,-Cg)alkyl-C^O-, (C,-Cg)alkyl-HN-C-, di(C,-C,)alkyl-N-C-, (C,-Cg)alkyl-C-NH-, 

35 O 0 0 0 

II 11 II II 

(C,^g)alkyl-C.N-{C,-C,)alkyl, (C,-C8)aIkyl-0-C-. HC-NH-, and HO^; 

(C9-C,o)aryl-(CHj)„-amlno, wherein m is an integer from zero to three, wherein 
the (Cg-C,o)aryl moiety of said (Cg-C,o)aryl-(CH2)„-amlno group may optionally be 
40 substituted with one or more substituents. preferably one to three substituents, 
independentiy selected from halogen, hydroxy, (C,-Cg)alkoxy, (C^-Ce)aIkylsulfonyl. 
trihaIo(C,-Cg)alkyl, amino, cyano, {C,-Cg)edk^amino, di(C,-Cg)aIk^amlno, amido. 
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carfooxamido, (C,-Cg)alkyl, 



O 0 0 0 

II II II II 

5 {C,-CB)alkyl-C-0-, {C,-Ce)aIky^HN-C-. dl(C,-Ca)alkyl-N-C-. {C,-C8)aikyl-C-NH-, 

O 0 0 0 

II II II i 



(C,.C,)alkyI-C-N-(C,-C8)alkyl. (C,-Ca)alkyI-0-C-. HC-NH-, and HO-C-; 
10 dI(C,-Cs)alkyl-amino optionally substituted with one or more substituents, 

preferably one to tlireesubstituents, independentlyseleeted from halogen, hydroxy, (C,- 
C8)alkyl, (C,-Ca)all<oxy, {C,-C8)aII<yIsulfonyI, trihalo(C,-C8)dkyl, amino, cyano, (C,- 

Cg)allcylamino, di(C,-Ca)all<ylamino, amido, carboxamido, 

15 

O 0 0 0 

II II II II 

(C,-Ce)alkyl-C-0-, (C,-Ca)alkyl-HN-C-, dl{C,-Ce)aIkyl-N-C-, (C,-C6)alkyl-C-NH-, 

20 0 0 0 0 

II II II II 

(C,-C8)aikyl-C-N-(C,-C,)alkyl. (C,-Ce)alkyl-0-C-. HC-NH-. and HO-C-; 

(C2-C,o)azacycloaikyl optionally substituted writh one or more substituents, 
preferably one to three substituents, independentlyseleeted from halogen, hydroxy, (C^- 

25 

Ce)alk^, (C,-Ce)aIkoxy, (Cj-Cajalkylsulfonyl, trihaJo(C,-C8)alkyi, amino, cyano, 
(C,-C,)alkytamino, di(C,-Ce)alkyiamino, amido, carboxamido. 



30 O O O O 

il II II II 

(C,-Ce)aIky|.C-0-, (C,-CB)alkyl-HN-C-. di(C,-Ce)alkyl-N-C., (C,-Ce)alkyl-C.NH., 

O 0 0 0 

36 II II II II 

(C,.C8)alkyl-C.N-(C,-Ce)alkyl. (C,-C,)alkyl-0-C-. HC-NH-, and HO-C-; 

O O 

II II 



40 carboxy{C,-Ce)alkylamino; (C,-C6)aIkyl-0-C-amlno; (C,-Ce)alkyI-0-C-(C,- 

Cs)alkylamino; (C^-Ce)a]koxyamino; (C3-Ce)cycIoalkoxyamino; 

(C8-C,o)aryl-(CH2),-oxyamino, wherein t is an integer from zero to three, wherein 
the (Ce-C,o)aryl moiety of said (CB-C,o)aryi-{CH2),-oxyamino group may optionally be 
substituted with one or more substituents, preferably one to three substituents. 
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bidepmdentiy selected from halogen, (C,-Cs)aIkoxy, trihaIo(C,-Cg)alkyt, amino, eyano, 
(C,-Ce)alkylamlno, hydroxy, (C,-CB)alkyl, (C,-Ca)alkylsulfonyl, di(C,-Ca)alkyiamino, 
amido, carboxamldo, 

O 0 0 0 

6 II II II I! 

(C,-Ce)alkyI-C-0-. (C,-C8)alkyl-HN-C-, di(C,-C9)alkyI-N-C-. {C,-Ce)alkyl-C-NH-. 

O 0 0 0 

II II II II 

10 (C,-C8)alky|.C.N-(C,-Ce)alkyI, (C,-Ce)alky|.0-C., HC-NH-, and HO-C-; 

or a heteroeycle-(CH2)k-amlno group, wherein k Is an integer from zero to three, 
wherein said heterocycle Is selected from pyn-olyl, furyi, thienyl, oxazolyl, isoxazoiyi, 
imidazdyl, thiazoiyi, isothiazolyl, pyrazoiyi, triazolyl, tetrazolyl, 1 .3,5-oxadiazolyl. 1,2,4- 
oxadiazolyl. 1,3,5-thiadiazolyl. 1,2,4-thladlazolyI, pyridyl, pyrazin^. pyrimidinyi, 

15 pyridazinyl. 1.2,4-triazinyl, 1 ,2.3-triazinyl. 1 .3,5-triazlnyl. 1,2.5-thIadiazlnyl, 1.2.5- 
oxathlazinyl, 1.2.6-oxathiazlnyi. benzoxa^lyi. benzothiazolyl, ben^sothiazolyt. 
ben^soxazolyl. benzlmidazolyl. ttiianaphthenyl, Isothianaphthen^, benzofuranyl. 
isobenzofuranyl, chromenyl, IsolndoiyI, indolyl, indazolyi. isoquinolyl, quinolyl, 
phthalazlnyl, quinoxallnyl. quinazolinyl. cinnoiinyl and benzoxazinyl; 

20 wherein the heterocycle mcriety of said heterocycle-CCH,)^- group may be. where 

possible, substituted with from one to three substituents Independently selected from 
(C,-Co)alkyl, halogen, hydroxy, cyano, (C,-Cs)aIkoxy. {C,-Ca)alkylsuifonyl. trihalo(C,- 

Ce)alkyl. amino, (C,-Cs)aikylamino, di(C,-Ce)alkylanruno. amido, carboxamldo. 

25 O O O O 

II II II II 

(C,.Ce)alkyI.C-0-, (C,-Ce)aIkyl4HN-C-, di(C,-Ce)alkyl-N-C., (C,.Ce)aiky|.C-NH-, 

O 0 0 0 

30 II II II II 

(C,.Ce)alkyl-C-N-{Ci-Ce)alkyl, (C,-Ce)alky|.O.C-, HC-NH-. and HO-C-; 

or R* and R* takon together may fbnn a -(CH2)pW(CH2),- ring wherein W is 

35 selected from -N(C,-C3)alkyl,-CH2-, -NH, O, S, and -NOB; wherein B Is selected from 
hydrogen and (C^-C3)alkyi, p is an integer from one to three, and q is an Integer from 
one to three; 

is hydrogen or (C^-Ce)alkyl; 
R** is -CONH2 or -CONHCHj-NR'^ff ^ 
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R' is hydrogen or (C,-Ca)alkyi; 
R^^ is (C,-Cs)all(yi; 
R" is (C,-Ce)all<yt; or 

5 R" and R'» taken together tonn a -(CHj),.Y-{CHj), ring wirtierein Y is -N-CC,- 

C3)alkyi, -CHj-, -HH, oxygen, suifur or •NOB; wherein B is selected from hydrogen or 
(C,-C3)alkyi, r is an integer from one to three, and s is an integer from one to three; 
10 R» is hydrogen, (C,-Ca)alkoxy-(C,-C,)aikyl, (C,-C,)alkyl, (C,.Ca)alkoxy. (C,- 

C8)cydoalkyl, (C3-Ca)cydoaIky!methyl, or (Co-C,o)aryl optionally substituted with one or 
more substituents, preferably one to three substituents, independently selected from 
fluoro. hydroxy, (C,-Ca)alkoxy, trihalo(C,-C8)alkyl, amino, cyano, (C,-Co)alkyiamlno. 
di(C,-Ce)alkylamino, amido. carboxamido, 

15 

O 0 0 0 

II 1 II 11 

(C,-Ce)aikyi.CO-. (C,-Ce)aikyl-HN^C., di{C,-Ce)aIkyl-N.C-. (C,.Ca)aIkyl-C^^H-, 

20 O 0 0 0 

II r* II II II 

(C,-Cj)alkyl-C-N-(Ci-C8)aIkyl, (C,-CB)alkyI-0-C-, HC-NH-, and HO-C-; 

and the pharmacologically acceptable organic and inorganic salts or metal 
complexes. 

25 2. A compound according to claim 1 wherein X is hydrogen, is methyl, 

and R» is -CONHj. 

3. A compound according to claim 2 wherein n is zero; R* is hydrogen; and 
R® is hydrogen. 

4. A compound according to claim 3 wherein R" is halogen, amino, 
30 hydroxylamino, (C^ -C, 2)alkyiamino optionally substitued with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C9)alkoxy, (C,-Ce)aikylsulfon^, trihalo(C,-Ca)aIkyI. amino, cyano, (C,- 

Ca)alkylamino, di(C,*Cg)aikyiamino, tunido, carboxamido, 

35 

O 0 0 0 

I! il II I! 

(C,-Ca)alkyl-C-0-, (C,-Ca)alky'-HN.C-, dl(C,-Ca)alkyi-N-C., (C,-Ca)aikyl-C.NH-. 
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O 0 0 0 

II T' II II II 

(C,-CB)alkyl-C-N-(C,.Ce)aIkyI. (Ci-C9)aIkyl-0-C-, HC-NH-, and HO-C-; 

(C3-Ci,)cycloalkylamino wherein the (C3-C,s)cycloalkyl moiety of said (C3- 
C„)cycIoail(yl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-Cg)all(oxy, (C,-Ce)all<^suffonyi, trihalo(C,-Ce)all<yi, amino, cyano, 

(C,-Cfl)alkyiamino, di(C,-Ca)all(ylamino, amido, carboxamido, (C,-Cg)all(yi, 



O 0 0 0 

II I! II II 

{C,-C8)all<yl-C-0-, (C,.Ce)aII<yl-HN-C-, di(C,-Ca)aIi<yI-N-C-, (C,-Ce)aIky|.C-NH-, 

O 0 0 0 

IT" II II II 



(C,-C,)all(yi-C-N-(C,'Cg)ali(yl. (C,-Ce)aIlcyl-0-C-, HCNi-i-, and HO-C-; and wherein the 
amino mdety of said (C3-C^B)cycioalkyl amino group may optionally be substituted with 
(C,-Ce)alkyl; 

di(C,-C8)alkyl-anftino optionally substituted writh one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
Ce)alkyl, (C,-Ca)alkoxy, (C,-Cg)alkylsulfonyl, ti1halo(C,-Cg)aIkyl, amino, cyano, (C,- 

Ce)alkylamIno, di(C,-Ce)aikylamino, amIdo, carboxamido. 



O 0 0 0 

II II II II 

(C,-Ce)ai>(y<-C-0-. (C,-Ce)aikyl-HN.C-, di(C,-C,)alkyi-N-C-. (C,-C,)alkyl-C'NH-. 

O 0 0 0 

II II II II 



(C,.Co)alkyl-C-N-(C,-Ce)alkyl, {C,-Ce)alky|.0-C-, HC-NH-, and HO-C-: 

(C2-C,o)azacycioa]kyl optionally substituted with one or more substituents, 
preferably one to three substituents, independentiy selected from halogen, hydroxy, (C,- 

Ce)aikyl, (C,-Ce)aikoxy, (C,-C8)aIkylsuifonyl, triha]o(C,-Ce)alkyl, amino, cyano, 

{C,-Ce)alkyiamino. di(C,-Ce)aikyiamino, amido, carboxamido, 

O 0 0 0 

II II I! II 

(C,-Ce)alkyI-C-0-. (C,-Ca)alkyl-HN-C-, di(C,-Co)alkyl-N-C., (C,-Ce)alkyl-C-NH-, 
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O 0 0 0 

II II II II 

(C,-Ce)aIkyl-C-N.(C,.Ce)alkyl, {C,-Ce)alkyl-0-C-, HC-NH-. and HO-C-; 

5 

or and taken together may form a -(CH2)pW(CH2}(,- ring wherein W is 

selected from -N(C,-C3)alkyl.-CH2-, -NH, O, S, and -NOB; wherein B Is selected from 
10 hydrogen and (C)-C3)alkyl, p is an integer from one to three, and q is an integer from 
one to three. 

5. A compound according to claim 4 wherein said compound is selected 

from: 

9-[(N,N-dimethylaminoacetyl)amino]tetracycline; 
1 5 9-[(tert-butylaminoacetyi)amino]tetracycline; 

9-[(N-methyl-N'-tert-butylaminoacetyl)amino]tetracycIlne; 

9-[(diisopropylaminoacetyl)amino]tetracydine; 

9-[(pyrroIidinoacetyi)amIno]tetracycline; 

9-[(cycloheptylaminoacetyl)amino]tetracycline; and 
20 9-[(tert-amylaminoacetyl)amino]tetracycline. 

6. A compound of the formula 

1 

25 




OH OH 0 



II 

wherein X is hydrogen or chlorine; 

R^ is H or CH3; 

R^ is a group of the fomnula 
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U 



or 



I 

<C), 



0 

II 

c 



wherein n is an integer from zero to four; 
R* is hydrogen or (C,-Ce)dl(yl; 

R" is hydrogen; (C,-Ce)all<yi optionaliy substituted with one or more 
5 substituents, preferably one to three substituents, independently selected from 

methytthio, (Ct-Ce)aIkoxy, amino, guanldino, amido, carboxamido, 

O O O O 

10 II II II II 

(C,-Ce)alky|.C-0-. (C,^a)alky«-HN-C-, dl(C,-Ce)ailcyl-N-C-, (C,^8)alkyl-C-NH-, 

0 O O O 

II II II II 

15 (Ci-Ce)alkyl-C-N-(C,-Ce)aikyl. (C,-CB)aikyl-0-C-. HC-NH-, and HO-C-; 

(C8-C,o)aryI-(CH2)h-, wherein h is an integer from zero to three, wherein the (Co- 
C,o)aryl moiety of said (Ce-C,o)aryl-(CH group may optionally be substituted with one 
or more substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-Ca)alkyl, (C,-C8)alkoxy, (C,-C8)alkyIsulfonyl, trihalo(C,.Ca)aIkyi, 

20 

amino, cyano, (C,-Ce)aikyiamino, di(C,-Cg)aikylamino, amido, carboxamido, 

O 0 0 0 

II II II II 

25 (C,-Ce)alkyl-C-0-, (C,-Ce)aikyl-HN-C-, di(C,-C8)alkyi-N-C-, (C,-Ce)alkyl-C-NH-, 

0 0 0 0 

II -11 II il 

(C,^a)aikyl-C-N-(C,-Ce)aikyl, (C,.Ce)aIkyiO.C-, HC-NH-. and HO-C-; 
30 or (C3-Cg)cydoalkyi-(CiH2)j-, wherein J is an integer from zero to three, vi^erein 

the (C3-Cg)eycloalkyl moeity of said (C3-Ce}cycloalkyl-(Ci-i2)^ group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, hydroxy, (C,-Cs)aikyt, (C,-Ce)alkoxy, (C,- 
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Ca)atkyIsulfonyl. trihalo(C,-Cs)alkyi, amino, cyano. (C,-C0)aikyiamlno, d^C^- 
Cg)alkyiamino. amido, carboxamido, 

5 

O O O O 

II II 1 II 

(C,-Ca)alkyl-C-0.. (C,-Co)alkyl-HN-C-. d!(C,-Ca)aJkyl-N-C-, {C,-C8)alkyl-C-NH-. 

10 O 0 0 0 

II II II II 

(C,-Ce)aikyl-C-N-(C,-C8)alkyl, (C,-C8)alkyl-0-C-. HC-NH-, and HO-C-; 

R" is halogen; anrtino; hydroxylamino; (C,-C,j)alkylanriino optionally substitued 
wKh one or mora substltuents, preferably one to three substituents, Independently 
1 5 selected from halogen, hydroxy, (C,-Ca)alkoxy, (C,-C8)alkylsuIfonyl, trihalo{C,-C8)alkyl, 
amino, cyano, (C,-C8)aIkylamlno, dl(C,-Ce)alkylamino, amIdo, carboxamido, 

o o o o 

II II II II 

20 (C,-Ce)alkyI-C-0-, (C,-Ce)alkyI-HN.C., dl(C,-Ce)aIkyl-N-C-, (C,-Ce)alkyl-C-NH-. 

o o o 

II II II II 

(C,-C,)alkyl-C-N-(C,-Ce)alkyl. (C,.C9)aIkyl-0-C-, HC-NH-, and H0-C-; 
25 (C3-C,8)cycIoaIkylamino wherein the (C3-C,8)cycIoaIkyl moiety of said (C3- 

C,8)cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, Independently selected from 
halogen, hydroxy, (C,-C8)alkoxy, (C,-C8)alkylsulfonyl,trihalo(C,-C8)alkyl, amino, cyano. 

30 (C,-C8)alkyIamino, di(C,-C8)aIkylamlno, amIdo, carboxamido. (C,-C8)alk^, 

O 0 0 0 

II II II II 

(C,-C8)alkyl-C-0-. (C,.C8)aIky|.HN-C-. di(C,-C8)a!ky|.N-C.. (C,-C8)alkyl-C-NH., 

35 
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0 0 O 

II r II II II 

(C,-CB)iilkyl-C-N-(C,-C8)alkyl, (C,-C6)alkyl-0-C-, HONH-, and H0-C-; and wherein the 
amino moiety of said (C3-C,,)cycioaIkylamino group may optionally be substituted with 
6 (C,-Ca)alkyl; 

dl(C3-C„)cycloaIkyt-amino optionally substituted with one or more substituents, 
preferably one to three substituents, Independently selected from halogen, hydroxy, 
{C,-C8)alkoxy, (C,-Ca)alkylsulfonyl.trihalo(C,-Ce)a]kyl, amino, cyano, (C,-C8)alkylamino, 

10 dl(C,-Cs)alkyiamino, amido, carboxamido, (C,-Ce)alkyl, 

O 0 0 0 

II II II II 

(C,-Ce)aIkyI-CO-, (C,-C,)alkyI.HN-C., di(C,-Ce)a]ky|.N.C-, (C,-C8)alkyl-C-NH., 

15 

0 0 O 

II II II il 

(C,-C8)alkyl-C-N-(C,-Ce)alkyl, (C,-Ce)alkyl-O.C-, HC-NH-, and HO-C-; 

(C8-Cio)aryl-(CH2)„-amino, wherein m is an Integer from zero to three, wherein 
20 the (Ce-C,o)aryl moiety of said (C,-C,o)aryl-<CHj)„-amIno group may optionally be 
substituted with one or more substituents, preferably one to three substituents. 
independently selected from halogen, hydroxy, (C,-Cg)alkoxy, (C,-Ce)alkylsulfonyl, 
trihaIo(C,-CB)alkyl, amino, cyano, (C,-Co)alkylamino, di(C,-Ce)alkylamino, amido, 

25 carboxamido, (C,-Ce)alkyi, 

O 0 0 0 

II II II II 

(C,-Ca)alkyl-C-0-, (C,-Ce)alkyl-HN-C., dl(C,-Ce)alkyl-N-C-, (C,-CB)alkyi-C-NH-, 

30 

O 0 0 0 

II II II II 

(C,-Cfl)alky|.C-N-(C,-Ce)alkyl, (C,-Cg)alkyI-0-C-, HC^NH-, and HO-C-; 

di(C,-C8)aIkyl-amino optionally substituted with one or more substituents, 
35 preferably one to three substituents, Independently selected from halogen, hydroxy, (C,- 
C8)alkyl, (C,-C8)alkoxy, (C,-Co)alkyisulfonyl, trihalo(C,-C8)alkyI, amino, cyano, (C,- 

Cgjalkylamino, di(C,-CB)alkyiamino, amido, carboxamido, 

40 O 0 0 0 

II il ii II 

(C,-C8)aIkyl-C-0-. {C,^8)alkyl-HN.C-, di(C,-Ce)alkyl-N-C-, (C,-C8)alkyl-C-NH-, 
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O 0 0 0 

II II II II 

(C,-C8)alkyl-C-N-(C,-Ce)alkyl. (C,-Ce)alkyl-0-C., HC-NH-, and HO-C-; 

(C2-C,o)azacydoa]kyt optionally substituted with one or more substituente, 
preferably one to three substituents, independently selected from halogen , hydroxy, (C, - 

Ce)alkyl, (C,-C,)a]koxy. (C,-Cs)alkylsuifonyi, trihalo(C,-C0)alkyl, amino, cyano. 

(C,-Ca)alkylamlno. dl(C,-C,)alkyIamino, amido, earboxamldo. 

O 0 0 0 

II II II II 

(C,-Ce)alkyI-C-0-, {C,-Ce)alkyl-HN.C-, di(C,.C9)alkyl-N-C-. (C,-Ce)alkyl-C-NH-, 

15 O 0 0 0 

II II II II 

(C,-Ce)alky|.C-N.(C,-CB)aIkyl, (C,-Ce)aiky|.0-C-, HC-NH-, and HO-C-; 

O O 
20 II II 

carboxy(G,-Ce)alkylamlno; (C,.Ca)alkyl-0-C-amlno: (C,-Ce)alkyl-0-C-(C,- 

Cg)alkylamino; (C,-Ce)alkoxyamlno; (C,-Ca)cycloalkoxyamino; 

(Ce-C,o)afyl-{CH2),-oxyamlno, wherein t Is an Integer from zero to three, wherein 

the (Ce-C,o)aryl moiety of said (C8-C,o)aryl-(CHj),-oxyamlno group may optionally be 

25 subst'rtuted with one or more substituents. preferably one to tiiree substituents, 

independently selected from halogen, (C,-Cs)a]koxy. trihalo(C,-Ce)alkyl, amino, cyano, 

(C,-C8)alkylamino. hydroxy. (C,-Ce)aikyl, (C,.Ce)alkylsulfonyi. dl(C,-Ca)alkylamino. 

amido, earboxamldo. 

O 0 0 0 



30 



(C,.Ca)alky|.C.O-, (C,.Ce)alkyl-HN-C-, di(C,-Ce)aIkyl-N.C-, (C,-Ce)alkyl-C>NH-. 



O O O O 

II II II II 

35 {C,-C8)aikyl-C-N-(C,-C8)alkyl, (C,-Co)alkyl-0-C-, HC-NH-, and HO-C-; 

or a heterocyde-(CH2)|,-amino group, wherein k is an integer from zero to three, 
wherein said heterocycle is selected from pyrrolyl, furyl, thienyl, oxazolyl, Isoxazoiyl, 
imidazolyl, thiazoiyi, isothiazolyl, pyrazolyi, triazolyl. tetrazoiyi, 1 ,3,5-oxadiazolyl, 1,2,4- 
oxadiazolyl, 1 .3,5-thiadiazolyi, 1 ,2,4-thiadlazolyl, pyridyi, pyrazinyl, pyrimidinyl, 

40 pyridazinyl. 1 ,2,4-triazinyi, 1 ,2,3-triazinyl, I.S.S-triazinyl, t ,2,5-thiadiazinyl, 1,2,5- 
oxathiazinyl, 1 ,2,6-oxathiazinyl, benzoxazolyi. benzotiiiazolyl, benzisothiazoiyi, 
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bendsoxazoiyi, benzimidazoiyi, thianaphthenyl, isothianaphthenyl, benzofuranyi, 
isobenzofuranyl, chromenyi, isoindolyl, indolyl, indazoiyi, isoqufnolyl, quinolyl, 
phthalazinyl, quinoxalinyi, quinazolinyt, cinnolln^ and benzoxazinyl; 

wherein the heterocycie moiety of said heterocycle-CCH^)!,- group may be, where 
possible, substituted wrtti from one to three substituents independently selected from 
(C)-C0)all(yl, halogen, hydroxy, cyano, (C,-C0)alkoxy, (C^-C0)alkylsulfonyi, triha!o(C^- 

Co)alkyi, amino, (C^-Ce)alkylamino, di(C,-Co)aIkyIamino, amido, carboxamido, 

O O O O 

II II II II 

{C,.Ce)alkyI.C-0-, (C,^e)alM-HN-C-, di(C,.Co)alky|.N^-, (C,-Ce)alkyl-C.NH-. 



O O O O 

iir II II II 

15 (C,-Ce)alkyl-C-N-{C,-Ce)alkyl, (C,.Cfl)aIkyl-0-C-, HC-NH-. and HO-C-; 

or and taken together may form a -(CH2)pW{CH2),- ring wherein W Is 

selected from -N(C,-C3)aikyl,-CH2-, -NH, O, S, and -NOB; wherein B is selected from 
20 hydrogen and (C^-C3)alkyl, p is an integer from one to three, and q is an Integer from 
one to three; 

R^ is hydrogen or (C,-Ce)aikyl; 
R® is -CONHj or -CONHCHa-Nff ^R"; 
R" is hydrogen or (C,-Ce)alkyl; 
25 R^^ is (C,.Ce)alkyi: 

R" is (C,.Ce)alkyl; or 

R^^ and R" taken together fomi a -(CH2)rY-(CH2), ring wherein Y is -N-(C,- 

30 

C3)alkyl, -CHj-, -NH, oxygen, sulfur or -NOB; wherein B is selected from hydrogen or 
(C)-C3)alkyl, r is an Integer from one to three, and s is an integer from one to three; 

R^^ is hydrogen, (Ci-Cg)alkoxy-(C,-Ce)alkyI, (C,-CQ)alkyl, (C^-C8)aIkoxy. (C3- 
Cs)cycloaIkyl, (C3-CQ)cycloalkyImethyl. or (Cq-C^o)^' optionally substituted with one or 
35 more substituents, preferably one to three substituents, independently selected from 
fluoro, hydroxy, (C,-Cc)alkoxy, trihaIo{C,-Cfl)alkyl, amino, cyano, (C,-Ce)alk^amino, 
di(C,-C0)aIkyiamino, amido, carboxamido, 
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O 0 0 0 

11 l[ II II 

(C,-Ca)alkyl-C-0-, (C,-Ca)2dkyl-HN-C-. di(C,-C8)alkyl-N-C-, (C,-C8)aIkyI.C.NH., 

0 0 0 

II II II II 

(C,-Ca)aIkyi-C-N-(C,-C0)alkyi. (C,-Ca)aikyl-0-C-. HC-NH-, and HO-C-; 

and the pharmaeologiedly acceptable organic and inorganic salts or metal 
complexes. 

7. A compound according to claim 6 wherein X is hydrogen, is methyl, 
and PP is -CONH,. 

8. A compound according to claim 7 wherein n is zero; R* is hydrogen; and 
P? is hydrogen. 

9. A compound according to claim 8 wherein R' is halogen, amino, 
hydroxyiamino, (C,-C,2)alkylamino optionally sul>stitued with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
Ce)aIkoxy, {C,-Ce)alkylsutfonyl, trihalo(C,-Ce)aikyi, amino, cyano, (C,- 

Cs)a]kylamlno, dl(C,-Ce)alkylamino. amido, cart^oxamido, 

O O O O 

II II II II 

(C,-CB)alkyl-C-0-. (C,-C„)alkyl-HN-C-. di{C,-Ca)alkyl-N-C., (C,.Ce)alkyl-C-NH-, 
O O O O 

II r~ II II II 

(C,-CB)alkyl-C-N-(C,-Ce)alkyl, (C,-Ce)alkyl-0-C-, HC-NH-, and HO-C-; 

(C3-C|g)cycloaIkylamino wherein the (C3-C,e)cycloaIkyl moiety of said (C3- 
C,e)cycloalkyi amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-Ca)alkoxy, (C,-Ce)aIkylsutfonyi. trihaio(C,-C8)aikyi, amino, cyano, 

(C,-Ce)alkyiamino, di(C,-Cs)aikylamino, amido, earboxamido. (C,'Cg)edkyl, 

o 000 

II II II II 

(C,-C8)alkyI-C-0-, (C,-Ce)alkyl-HN-C-, dI(C,-C,)aIkyl-N-C-, (C,-C8)alkyI-C-NH-, 
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O 0 0 0 

wv II II II 

(C,-CB)alkyi-C-N-(C,-C,)alkyi, (C,-CB)alkyI-0-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C3-C,,)cycioa!l(yl amino group may optionally be substituted with 
5 (C,-Ce)alkyi: 

di(C,-C8)all<yl-amino optionally substituted with one or more substituents, 
preferably one to three substttuents, independentiy selected from halogen, hydroxy, (C,- 
Ce)alkyl, (C,-C8)alltoxy, (C,-Ce)alkylsuKonyl, trihalo(C,-Ce)all<yl, amino, cyano, (C,- 

10 C,)ail(yiamino, di(C,-Cg)a]l(ylamino, amido, carboxamido, 

O 0 0 0 

II II II II 

(C,-Ce)allcyl-G.O-, (C,.Ce)aikyl-HN-C-. di(C,-Ce)all<yl-N-C-, (C,-Co)alkyl-C-NH-, 

15 

O 0 0 0 

II r' II II II 

(C,-Ce)allcyl-C-N-{C,-Ca)aikyl. (C,-Ca)alkyl-0-C-. HC-NH-, and HO-C-; 

(C2-C,o)azacydoalkyl optionally substituted with one or more substituents, 
20 preferabiy one to three substituents, independentiy selected from haiogen, hydroxy, (0,- 

Ce)aikyl, (C^-Co)alkoxy, (C,-C,)aikylsulfonyl, tiihalo(C,-Ce)alkyl, amino, cyano, 

(C,-C,)alkylamino, di(C,-Ce)aikylamino, amido, carboxamido. 

25 

O 0 0 0 

II I! II II 

(C,-Ce)alky|.C-0-. (C,-Ca)alkyi-HN-C-, di(C,-Ce)aikyl-N-C-, (C,-CB)aIkyI-C-NH-. 

30 O 0 0 0 

II T II II II 

(C,-Ce)alkyl-C-N-(C,.Ce)alkyl, (C,.C,)alkyl-0-C-. HC-NH-, and HO-C-; 

or and R' taken together may form a -(CHj)-W{CH,)-- ring wherein W is 

35 

r T r 

selected from •N(C,-C3)alkyi,-CH2-, -NH, O, S, and -NOB; wherein B is selected from 
hydrogen and (C,-C3)alkyl, p is an integer from one to three, and q is an integer from 
one to three. 
40 1 0. A compound of the formula 
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5 




III 

10 wherein X is hydrogen; 

is a group of the fonnula 



15 




or 

20 



25 




wherein n is an integer from zero to four; 

LG is chloro, bromo, iodo, -OSOjPh, -OSOjPhCHa, -OSO^CHa, or -OSO^CFg; 
30 is hydrogen or (C,-Ca)alkyl; 

is hydrogen; (C)-Co)ail<yl optionally substituted with one or more 
substituents, preferably one to three substituents, independently selected from 

methylthio, (Ci-C6)alicoxy, amino, guanidino. amido, carboxamldo, 
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O 0 0 0 

II II II II 

(C,-C8)alkyI-C-0-, (C,.Ca)aIkyI-HN-C., di(C,-Ce)aIkyl-N.C-, (C,-Ce)alkyl-C-NH-. 

5 0 0 0 0 

II *r II II II 



(C,^B)alkyl-C-N-(C,-Ce)alkyI. (C,-Ce)alkyl-0-C-. HC-NH-, and HO-C-: 

(Ce-C,o)aryi-(CH2}h-, wherein h is an integer from zero to three, wherein the (Cg- 
C,o)aryl moiety of said (Cg-C,o)aryl-(CH^h group may optionally be substituted with one 
10 or more subsUtuents, preferably one to three substltuents, independently selected from 
halogen, hydroxy, (C,-C8)all(yi. (C,-Cg)alkoxy, (C,-Ce)alkyisulfonyl, trihalo(C,-Ce}alkyi, 

amino, cyano, (C,-Ce)alkyiamino. di(C,-Ce)alkylamino, amido, carboxamldo, 



15 O O 0 0 

II II II II 

(C,-Ca)alkyl-C-0-. (C,-CB)alkyl-HN-C-. di(C,-Ce)alkyl-N^-, (C,-Ce)alkyl-C-NH-, 

O 0 0 0 

20 11 II II II 



(C,-C8)aIkyl-C-N-(C,.C8)aIkyl, (C,-C8)aIkyl-0-C-. HC-NH-, and HO-C-; 

or (C3-C8)cycloaIk^-(CH2)i-, wherein j is an integer from zero to three, wherein 
the (C3-Cj)cycloaikyl moeity of said (C3-Ce)cycloaIky!-(CHj),- group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
25 Independently selected from halogen, hydroxy. (C,-C,)alkyl. (C,-Ce)aIkoxy. (C,- 



C,)alkylsulfonyl, trihalo(C,-Cg)atkyl. amino, cyano, (C,-Cg)alkylamino, di(C,- 

30 

Cg)alkylamino. amido, carboxamldo, 

O 0 0 0 

II II II II 

35 (C,-Cg)alkyI-C-0.. {C,-C,)alkyI-HN-C-. di(C,-CB)alkyi.N-C-, (C,-Cg)aikyl-C-NH-, 

0 0 O 

II II II II 

(C,-Cg)aikyl-C-N.(C,-Cg)alkyi. {C,-C9)aIkyl-0-C-. HC-NH-. and HO-C-; 
40 R' is halogen; amino; hydroxylamino; (C,-C,2)alkylamino optionally substitUMi 

with one or more substituents, preferably one to three substituents, Independentiy 
selected from halogen, hydroxy. (C,-Ce)aIkoxy, (C,-Ca)alkylsulfonyl,trihalo(C,-Cg)alkyl, 
amino, ^ano. (C,-Ce)alkylamino. di(C,-Cg)alkylamino, amido, cartioxamido, 
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O 0 0 0 

li II II II 

(C,-Ce)aIky!-C-0-, (C,-Ce)alkyl-HN-C-, di(C,.C8)alkyl-N-C-, {C,-CB)alkyI-C-NH-, 
0„ 0 0 O 



(C,-Ce)alkyl-C-N-(C,-Ce)alkyl, (C,-C8)alkyl-0.C-, HC-NH-, and HO-C-; 

(C3-C,g)cycloalkyl8mfiino wherein the (C3-C,g)cycloalkyl moiety of said (Os- 
lo C,8)cycloall<yl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents. Independently selected from 
halogen, hydroxy. (C,-Cs)a]koxy, (C,-Cg)aIk^sulfonyi. trlhalo(C,-Cs)alkyi, amino, eyano, 

(C^-Ce)alkylamino, di(C,-Ca)aikylamino, amido, carboxamido, (C,-Cg)alkyl, 

15 

O O O O 

II II 11 II 

(C,-C,)aIkyl-C-0-, (C,-Ce)alkyl-HN-C-. di(C,-Ce)aIkyl-N-C-, (C,-C8)alkyl-C-NH-, 

20 O 0 0 0 

II r~ II II II 

(C,-C8)aikyI-C-N-(C,-CB)alkyl, (C,-Ce)alkyl-O.C-. HC-NH-. and H0-C-; and wherein the 
amino moiety of said (C3-C,g)cycioalkylamino group may optionally be substituted with 
(C,-Ce)aJkyl: 

25 di(C3-C,8)cycloalkyi-amino optionally substituted with one or more substituents, 

preferably one to three substituents, Independentiy selected from halogen, hydroxy, 
(C,-Ce)aIkoxy, (C,-CB)alkylsulfonyl,trihalo(C,-Ce)alkyl, amino, cyano, (C,-CB)alkylamino, 

di(Ci-C,)alkylamino, amido, carboxamido, (C,-Ce)alkyl. 

30 

O O O O 

II II II II 

(C,-Ca)aIkyl-C-0-, (C,-Ce)alkyl-HN-C.. di(C,-Ce)alkyl-N-C-, (C,-Ce)alkyl-C-NH-, 

35 0 0 0 0 

ilT" II II II 

(C,-Ce)alkyl-C-N-{C,-C8)alkyI. (C,-CB)aikyl-0-C-. HC-NH-. and HO-C-; 

(Ce-C,e)aryl-(CH2)„-amino, wherein m is an Integer from zero to three, wherein 
the {Ce-C,o)aryl moiety of said (CB-C,o)ar^(CH2)„-amino group may optionally be 
40 substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, hydroxy, (C,-Ce)aIkoxy, (C,-C,)alkylsulfonyl, 
trihalo{C,-Ce)alkyl, amino, cyano, (Cj-Cgjalkylamino, di(C,.C8)alkylamino, amido. 
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earboxantido, (C,-Cg)alkyl, 



O O O O 

II II I! II 

5 (C,.C9)alkyl-C-0-, (C,-Ca)alkyl-HN-C-, di{C,-Co)alkyI-N-C-. (C,-Ce)alkyl-C-NH-, 

0 O O O 

lit" I! II II 



(C,-Ce)alkyl-C-N-(C,-Ca)alkyl. (C,-Ce)aIky|.0-C-, HC-NH-, and HO-C-; 
10 di(C^-Cg)aIkyl-afnino optionally substituted writh one or more substituents. 

preferably one to three substituents, Independently selected from halogen, hydroxy, (C^- 
Cs)alkyl, (C,-Ce)alkoxy, (C,-Ce)alkytsuifonyl, tr{halo(Ci-Ce)alkyi, amino, cyano, (C^- 

Cg)alkylamlno, di(C,-Cg)alkyiamlno, amido, carboxamido. 

15 

O 0 0 0 

II II il II 

(C,-C8)aIkyl-C-0-, (C,-Ce)a!kyI-HN-C-, dl(C,-Ca)alkyl-N-C-, (C,-Ce)alkyl-C-NH-, 



20 




(C,-Ce)aikyl-C-N-(C,-Ce)alkyl. (C,-C,)alkyl-0-C-, HC-NH-, and HO-C-; 

(C2-C,o)azacycloalkyl optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 

25 

Ce)alkyi, (C,-CQ)alkoxy, (C,-Cg)alkyisulfonyl, trihalo(C,-Cg)aIkyl, amino, cyano, 
(C,-Cg)alkylamino, dl(C,-Cg)alkyiamino, amido, carboxamido, 



30 O O 0 0 

II II R II 

(0,-Cg)alkyl-C-O-, (C,-Cg)alkyI-HN-C-. di(C,-C8)alkyl-N-C-, (C,-Cg)alky|.C-NH-, 

O 0 0 0 

35 II II II II 

(C,-Cg)alkyt-C-N-(C,-Ca)alkyl. (C,-Cg)alkyi-0-C-, HC-NH-, and HO-C-: 

O O 

II II 



40 carboxy(C,-C8)alkylamino; (C,-Cg)alkyl-0-C-amino; (C,-C8)aIkyl-0-C-(C,- 

Ce)alkylamlno; (C,-Cg)alkoxyamlno; (C3-C8)cycloalkoxyamino; 

(Cg-C,o)aryl-(CH2),-oxyamino, wherein t is an Integer from zero to three, wherein 
the (Ce-C,o)aryl moiety of said (Ce-C,o)aryl-(Ci-l2),-oxyamino group may optionally be 
substituted with one or more substituents, preferably one to three substituents. 
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Independently selected from halogen, (C,*Ce)^l^o^> trihdo(C,-Ce)alkyl, annino, cyano, 
(C)-C0)aIliylamlno, hydroxy, (C,*Ce)alkyl, (C,-Ce)aIkylsulfonyI, dI(C,-Cs)alkylamlno, 
amido, carboxamldo, 

O O O O 

5 11 I! II II 

(C,-Co)alkyl-C-0-, (C,-C8)aIky|.HN.C-. di(C,-Ce)alkyl-N-C-, (C,.Ce)aIkyl-C-NH-, 

O 0 0 0 

II II II II 

10 {C,-Ce)alkyl-C-N-(C,-Ce)alkyl, (C,.Cfl}a!kylO-C-, HC-NH-, and HO-C-; 

or a heterocycle-(CH2)ic*amIno group, wherein k is an integer from zero to three, 
wherein said heterocycle is selected from pyrrolyl, furyl, thienyl, oxazolyl, Isoxazolyl, 
imidazolyl, thiazolyl, Isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, 1 ,3,5-oxadiazolyl, 1,2,4- 
oxadiazolyl, 1 ,3,5-thiadIazolyl, 1 ,2,4-thiadiazolyi, pyridyl, pyrazfnyi, pyrimidinyi, 

15 pyridazinyl, 1 ,2,4-triazinyl, 1,2,3-triazlnyl. 1,3,5-triazinyl, 1 ,2,5-thladiazinyi, 1,2,5- 
oxathiazinyl, 1 ,2,6-oxathiazinyl, benzoxazolyl, benzothlazoiyi, benzisothiazolyl, 
benzisoxazolyl, benzlmidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, 
isobenzofuranyl, chromenyl, isolndolyl, indolyl, indazclyl, Isoquinolyl, quinolyl, 
phthalazinyl, quinoxaiinyl, quinazoHnyl, cinnolinyl and benzoxazinyl; 

20 wherein the heterocycle moiety of said heterocycle-(CH2)k- group may be, where 

possible, substituted with from one to three substituents independently selected from 
(C,-Ce)alkyl, halogen, hydroxy, cyano, {C,-Ce)alkoxy, (C,-Ce)aIkyIsuffonyl, trihalo(C,- 

Ce)aikyl, amino, (C)-CB)alkyiamtno, di(C,-Ce)alkylamino, amido, carboxamido, 

25 O O O O 

II II II II 

(C,.Ce)alky|.C-0., (C,.Cfl)alkyl-HN.C-, di(C,.C8)alkyI-N-C-, (C,-Ce)alky|.C.NH-. 

O 0 0 0 

30 II T II II II 

(C,-Ce)aIkyl-C-N.(C,.Ce)alkyl, (C,-Ce)alky|.0-C., HC-NH-, and HO-C-; 

or and R" taken together may form a -(CH2)pW(CH2),- ring wherein W is 

35 selected from -N(C^-Ca}aikyl,-CH2-, -NH, 0, S, and -NOB; wherein B is selected from 
hydrogen and (C,-C3)alkyl, p is an integer from one to three, and q is an Integer from 
one to three; 

R^ is hydrogen or (CrC8}aIk^; 

R*^ is -CONH2 or -CONHCHj-NR^R'^ 
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is hydrogen or (C,-Cs)allcyl; 
R^^ is (C,.Ca)alkyl; 

R^Ms {CrCe)aIkyl; or ^ 
5 R^' and R^^ taken together form a -(CH2),-Y~(CH2), ring wherein Y is -N-(C,- 

T 

C3)alkyl, -CH^-. -NH, oxygen, sulfur or -NOB; wherein B is selected from hydrogen or 
(C,-C3)alkyl, r is an integer from one to three, and s is an integer from one to three; 
10 R'' is hydrogen, (C,.Ce)alkoxy.(C,.CB)alkyl. (C,-Ce)alkyl. {C,-Ce)aIko)cy. (C3. 

Ce)cycloalkyl, (C3-Ce)cycloa]kylmethyl, or {Co-C,o)aryl optionally substituted wth one or 
more substituents, preferably one to three substituents, independently selected from 
fluoro, hydroxy, {C,-Cfl)aIkoxy, trihalo(C,-Ce)alkyl, amino, cyano, (C^-CJalkylamino, 
di(C^-Ce)alkylamino, amido, carboxamldo, 

15 

0 0 0 0 

II II 11 II 

(C,.Ce)aIkyl-C.O-, (C,.Ce)alky|.HN-C-, di(C,-Cfl)aIkyl-N-C-, (CrCo)alky|.C.NH-, 

20 0 0 0 0 

II T' II II II 

(C|-Ce)a!kyl-C-N-{C,-C8)alkyl. {C,-Co)alkyl-0-C-, HC-NH-, and H0-C-; 

and the pharmacologically acceptable organic and inorganic salts or metal 
complexes. 

25 1 1 . A compound according to claim 1 0 wherein X is hydrogen, R^ is methyl, 

and R« is -CONHj. 

12. A compound according to claim 11 wherein n is zero; R^ is hydrogen; 
and R^ is hydrogen. 

13. A compound according to daim 12 wherein R^ is halogen, amino, 
30 hydroxylamino, (C,-C,2)alkylamino optionally substitued with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C^- 
CQ)alkoxy, (C,-Cs)alkyisuifonyi, trihaIo(C^-Ce)alkyI, amino, cyano, (C,- 

Co)alkylamino, di(C,-CQ)aIkylamino, amido, carboxamido, 

35 

O 0 0 0 

ii II 1! II 

{C,.Ce)alkyl-C-0-, (C,.Ce)alkyl.HN-C.. di(C,-C8)aIkyl-N-C., (C,-Ce)aIky|.C.NH-. 
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O 0 0 0 

II II II II 

(C,-Ce)alkyl-C.N-(C,-Ce)alky!. (C,-Ce)alkyl-0-C., HC-NH-. and HO-C-; 

(C3-C„)cycloaikyiamino wherein the (C3-C,a)cycloalkyl moiety of said (C,- 
C,g)cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy. (C,-Ca)alkoxy. (C^-Ce)a]kylsulfonyl, trIhalo(C,-Ce)alkyl, amino, cyano, 

(C,-Ce)aIkylamino, di(C,-Ce)alkylamino, amido, carboxamido, (Ct-Ce)alkyl, 

O 0 0 0 

II II II II 

(C,-Cfl)alkyl-C-0-, (C,-C8)alkyl-HN-C-, di(C,-Ce)alkyl-N-C-, (C,-Ce)alkyl-C-NH.. 

15 O 0 0 0 

\\T II II II 

(C,-Ca)alkyl-C-N-(C,-Cg)alkyl, (C,-Cg)a]kyi-0-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C3-C,g)cycioaikyl amino group may optionally be substituted virith 
(C,-Ca)alkyl; 

20 di{C,-C8)aikyl-amino optionally subsfituted with one or more substituents, 

preferably one to three substituents, Independently selected from halogen, hydroxy, (C,- 
Ce)alkyi. (C,-Ce)alkoxy, (Ci-Ce)alkylsulfonyl, trihalo(C,-Ce)alkyl, amino, cyano. (0,- 



10 



25 



Ca)alkylamino. di(C,-Ce)atkylamino, amido. carboxamido, 

O O O O 

11 11 II II 

(C,-Ce)alkyl-C.O-, (C,-Ce)alkyl-HN.C-. di(C,-Ce)alky|.N-C-, (C,-Ce)alkyl-C-NH-, 

30 O 0 0 0 

II T II II II 

(C,-Ce)alkyl-C-N-(C,-C8)alkyl, (C,-C8)alkyl-0-C-, HC-NH-, and HO-C-; 

(C2-C,o)azacycloalkyl optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (0,- 

35 

Ce)alkyl, (Ci-Ce)alkoxy, (C,-Ce)alk^sulfonyi. trihalo(Ci-C0)alkyl, amino, cyano. 
(C,-Ca)alkylamino, di(C,-Cs)alkylamino, amido, carboxamido, 

40 O O 0 0 

II II 11 II 

(C,-C8)aIkyl-C-0-, (C,-Ce)alkyl-HN-C-. di(C,.Ce)alkyl-N.C-, (C,.Ce)alkyl-C-NH-. 
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O 0 0 0 

II r II II II 

(C,.Ce)alkyl-C-N-(C,.Ce)aIkyi, (C,-Ce)alkyl-0-C-. HC-NH-, and HO-C-; 
6 or and R" taken together may form a -(CHJpWCCHa),- ring wherein W is 

selected from -N{C,-C3)alkylrCH2-, -NH, O, S, and -NOB; wherein B is selected from 
hydrogen and (C)-C3)alkyi, p is an Integer from one to three, and q is an Integer from 
10 one to three. 

14. A method for the prevention, treatment or control of bacterial Infections 
in a wanfn-blooded animal which comprises administering to said animal a 
pharmacologically effective amount of a compound according to claim 1 . 

15. A pharmaceutical composition for the prevention, treatment or control of 
15 bacterial Infections in a warm-blooded animal which comprises a pharmacologically 

effective amount of a compound according to claim 1 In association with a 
pharmaceutically acceptable earner. 

16. A method for the prevention, treatment or control of bacterial infections 
in a warm-blooded animal which comprises administering to said animal a 

20 pharmacologically effective amount of a compound according to claim 6. 

17. A pharmaceutical composition for the prevention, treatment or control of 
bacterial Infections in a wann-blooded animal which comprises a pharmacologically 
effective amount of a compound according to claim 6 in association with a 
pharmaceutically acceptable carrier. 

25 18. A method for freating or preventing osteoarthritis in a mammal which 

comprises administering to said animal a pharmacologically effective amount of a 
compound according to claim 1. 

19. A pharmaceutical composition for treating or preventing osteoarthritis in 
a mammal, which comprises a pharmacologically effective amount of a compound 

30 according to claim 1 in association with a pharmaceutically acceptable carrier. 
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